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PETREL PROBLEMS & PUZZLES 

(Plenary Presentation) 

By John Warham 


OLFACTION 

A long-standing problem for tubinar- 
ists is the role of olfaction in burrow lo- 
cation. That many of these birds, particu- 
larly those in the Procellariidae and Hy~ 
drobatidae, use odours from their poten- 
tial prey to find food at sea is strongly 
suggested thanks to the pioneering work 
by Tom Grubb, Bernice Wenzel and her 
students, and others. They found that a 
range of tubenoses was attracted to ol- 
factory baits floated out at sea by day and 
by night. Recently Gabrielle Nevitt and 
associates (1995) have extended such 
work to show that dimethyl sulphide lib- 
erated by plankton is one of the chemicals 
involved, although the results don't en- 
tirely jive with some of the earlier work. 
For example, Cape Petrels evidently 
weren't impressed by her smelly lures 
whereas they were regular customers to 
the baits of the earlier workers. 

Olfaction is a difficult sense to inves- 
tigate. On land its necessary to eliminate 
vision, hearing and proprioception. The 
birds themselves smell, their burrows 
smell, and in fog I've been guided towards 
a petrel island by following my nose. Di- 
rect observation shows that on many 
nights there is enough light for vision to 
be the major sense in finding their own 
from a maze of similar burrows. But some 
species and colonies are in caves or heavy 
forests where on dark nights there is no 
light anyway. So, unless the breeders 
don’t visit their mates or chicks on such 
nights, and there is no evidence for such 
avoidance, then they are left with just 
olfaction plus proprioception as aids. 

The experimental evidence is contra- 
dictory. James set out to test the hypothe- 
sis that the birds used their noses to work 
up an odour trail during their final ap- 
proach in the general area of their nest. He 
put strong odour wicks into burrows of 
Manx Shearwaters masking (to the human 
nose) the natural ones of the birds . The 
owners were in no way diverted, returning 
to H 38 666 666 1H their own burrows as 
if nothing had happened. Likewise well- 
established and smelly nest boxes shifted 
a few feet were ignored; the birds at- 


tempted to go to the sites where their 
original nests in the boxes had been. 
However, vision and proprioception were 
not excluded in these tests and with their 
impressive olfactory equipment why 
should the birds not be able to separate 
odours significant to their lives from the 
medley of others in the air? Is a sniffer 
dog unable to detect an illegal drug in a 
suitcase reeking of Chanel No.5? 

Recently Benevenuti et al. (1993) 
worked with Cory's Shearwaters incubat- 
ing dummy eggs. Using zinc sulphate they 
temporarily impaired the working of the 
nasal olfactory mucosa and found that 
such birds had significantly reduced 
homing ability when released away from 
the island compared with mock-treated 
controls. And another worker, Minguez 
(1997), using British Storm Petrels nest- 
ing in a cave, studied the reactions of the 
small chicks in getting back to their nests 
when displaced from them. Some of these 
experiments, perhaps all, were done in the 
dark. It was found that the chicks were 
able to navigate the few feet back to their 
nests but had much more difficulty when 
their nostrils were plugged. In addition, 
using an ingenious flexible Y-maze de- 
vice to eliminate both proprioception and 
vision, it was found that older chicks 
could locate their own nest crevice from 
those of neighbours - seemingly olfaction 
alone could have been used. 

My gut feeling is that the birds don’t 
have their big olfactory bulbs and com- 
plex turbinal system just for finding food, 
that most rely on vision and memory and 
the feel of their surroundings to find their 
nests but use their sense of smell when it’s 
needed. Perhaps we should try using a 
sniffer dog to see if it can pick out par- 
ticular burrows or birds - the burrow smell 
will be the complex product from the 2 
adults + the chick and its feces once the 
egg has hatched. 

There are lots of problems here: 

1 . Where does the body odour come 
from? From sebaceous, anal, preen gland 
or other secretions? What chemicals are 
involved? 


2. Does b.o. provide olfactory 'fin- 
gerprints’ of individuals, sex, change with 
the breeding cycle and state, i.e. is it phe- 
romonic? 

3. What species smell and what don’t 
and why do the giant petrels, H 38 666 
666 1H Macronectes, commonly called 
'stinkers', smell so strongly when they’re 
diurnally active on land? 

RESPONSES TO MAN-MADE 
SOUNDS 

In 1615 the colonists of Virginia were 
starving and a shipload of the old and 
weak calling in at Bermuda en route for 
England were revived by eating the abun- 
dant seabirds, particularly the Cahows - 
the first of the 'Birds of Providence". 
Years later, in 1790, the convicts and their 
guards on Norfolk Island were in a similar 
pickle when their food ship failed to ap- 
pear and once again they survived on a 
petrel - Pterodroma solandri - the Provi- 
dence Petrel of our area. They ate and ate 
and ate them all away. Both at Norfolk 
and Bermuda the birds were called down 
from the sky to their deaths and at Lord 
Howe Island where the species still sur- 
vives in good numbers, it has long been 
known that these birds can be lured down 
by hand clapping and other sounds. 

We were able to see how effective 
this was when at Lord Howe around the 
start of egg laying we called the birds 
down from the sky ourselves. The effect 
of "war-whooping" was dramatic: birds 
replied with excited "wik-wik" calls, those 
lower down dropped their legs and circled 
round, landed and tottered over the boul- 
der beach towards us, eventually climbing 
onto if we kept calling. We were eviden- 
tally a sort of super-optimal stimulus. The 
basis of this response seemed to be that 
the rhythm of our calls matched that of 
theirs. Rhythmic hand-clapping seemed 
much less effective. 

Rhythm seems to be the key also of 
some responses of petrels to other man- 
made sounds. Hydrobates storm petrels 
breeding near a lighthouse off the Norwe- 
gian coast flutter round the engine exhaust 
pipe. The pulsations of the engine seem to 
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match the pulses of the "chatter” call of 
these birds as revealed by comparisons of 
the sona-grams. And, back in 1960 I had 
found Grey Petrels Procellaria cinerea 
attracted to the exhaust pipe of our station 
engine at Macquarie Island, an attraction 
that 1 couldn't then explain, but which 
again, was almost certainly a response to 
the engine’s pulsations. 

Since I drew attention to the effec- 
tiveness of "war-whoops" in H 38 666 
666 1H triggering responses from gadfly 
petrels about 12 different species have 
been found to behave similarly, some- 
times replying from their nests as well as 
from the air. Some small colonies of P. 
macroptera have been located in this way. 
Other possible uses of this kind of lure 
would be when wanting to band or sample 
birds without removing them from their 
nests. However, these sounds seem to 
work mainly early in the season and may 
be attracting mostly nonbreeders. Another 
possible use would be to play back "war 
whoops" as attractants when trying to 
establish or re-establish prospecting birds 
to breed at new sites - they may be more 
effective than playbacks of the calls of the 
birds themselves. It would be good to find 
a similar 'Achilles Heel’ for attracting 
Puffinus and other shearwaters. 

DNA STUDIES 

One of the surprises arising from 
DNA analyses was the suggestion that the 
Procellariiformes were not to be as an- 
cient a group as many of us had thought. 
Although no fossil 'prototubinare' has 
been identified so far (the oldest possible 
petrel -like animal seems to be Tytthos- 
tonyx based on a humerus from the Creta- 
ceous of New Jersey), I thought I could 
detect a range of reptilian characters not 
seen in other bird taxa. These include 
their olfactory powers as a state retained 
from the reptilian ancestor not re- 
developed after being largely lost as in 
most birds, their low body temperatures, 
the ability of the eggs to survive chilling 
for many days without dying and of 
chicks to become torpid when starved yet 
still survive. I suspect that both have the 
ability, rare in vertebrates, to digest wax 
esters. At least skinks will lap up spilled 
stomach oil avidly and I doubt that they 
do this just to lubricate their guts. Also, 
way ago a Swede, one Einar Lonnberg, 
studied the formation of the head shields 
of reptiles and birds and he reckoned that 
these could be homologised. The complex 
compound rhamphotheca of the tubenoses 
seem to be the best fit of all the taxa he 


examined. However, who nowadays looks 
at anatomical papers published way back 
in 1904, even if published in English? 

As far as the detailed work on the 
tubenoses goes, such as the phylogenies 
drawn up by Gary Nunn most of the DNA 
trees jive reasonably well with current 
systematics. The latest work by Nunn & 
Stanley (1998), based on mt-cyctochrome 
b sequences, places the storm petrels at 
the base of the H 38 666 666 1H radia- 
tion, a position tending to support my 
suggestion of years ago that the tubenoses 
provide an example of phylogenetic size 
increase, as set out by Stanley back in 
1973. 

DNA work tends to result in propos- 
als for splitting existing species taxa and 
raising subspecies and even populations to 
full specific status. Among the petrels this 
is exemplified by the albatrosses. Here 
Robertson & Nunn (1998) raise all the 
former subspecies of the Wandering Al- 
batross to full species status viz Diomedea 
gibsoni , D. antipodensis , D. amsterda- 
mensis , D. chionoptera , restricting D. 
exulans to the Tristan/Gough birds usually 
called dabbenena. These workers do the 
same for the 4 forms of the Shy Albatross 
formerly known as D. cauta. They also 
bring back the genera Phoebastria and 
Thalassarche for the North Pacific species 
and the southern mollymawks respec- 
tively, a change that I forsaw in my 1990 
book but hesitated to make at that time. 

All these former subspecies are iden- 
tifiable in the hand but, partly owing to 
their complex plumage changes with age 
(Wandering Albatrosses can take at least 
20 years before their plumage stops 
changing at the moult), many are identifi- 
able only with difficulty at sea from the 
deck of a pitching boat. Thus, while you 
can recognize a Wanderer in reasonable 
conditions all you can record is 'Wan- 
derer sp.' using this new taxonomy. This 
is because the other Diomedea, epomo- 
phora , is distinguishable at sea, so re- 
cording a Wandering Albatross of unde- 
termined species as Diomedea sp . would 
be inaccurate. The suggested taxonomy 
also gives the two subspp. of D, epomo- 
phora full specific status despite the fact 
that birds of the typical form have infil- 
trated the famous New Zealand Taiaroa 
Heads colony of the northern form where 
they have bred and so have their hybrid 
offspring. One consequence is that the 
mean laying date at that colony is chang- 
ing. 

Now this kind of classification may 
well be the way to go, however, a word of 


caution. Because we have so many com- 
petent but amateur ornithologists, chang- 
ing names is not something to be done 
without a detailed discussion among the 
competent experts. It would be quite dif- 
ferent if we were discussing the phylog- 
eny of animals like tardigrades where 
there are but a handful of workers world- 
wide. A previous example of a premature 
name change was that in which the family 
name of the storm petrels H 38 666 666 
1H Hydrobatidae was changed to Oce- 
anitidae , a change which was followed 
quickly in a number of field guides. In 
due course, after proper discussion, the 
International Commission on Zoological 
Nomenclature ruled that the correct name 
for the taxon was Hydrobatidae .... One 
possible way in which to overcome this 
excessive splitting as proposed by the 
DNA-ists is perhaps to use the concept of 
super- and allo-species, but, not being a 
taxonomist, this is just an aside! 
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POTENTIAL NESTING DENSITY OF MARBLED MURRELETS IN VALLEY-BOTTOM 
OLD-GROWTH FOREST IN CLAYOQUOT SOUND, BRITISH COLUMBIA 

By Michael S. Rodway and Heidi M, Regehr 


Abstract: Prior ities for protection of nesting habitat for threatened populations of Marbled Munrelets ( Brachyramphus marmoratus) are 
being established in some areas based on relative, below-canopy activity levels measured during repeated, intensive morning surveys. 
Activity levels have never been calibrated to a measure of nesting density, and estimates of relative habitat use are speculative. Our 
objectives were to: 1) determine the density of Marbled Murrelet nests in undisturbed, valley-bottom, old-growth forest habitat with high 
activity levels; 2) characterize the Sitka Spruce ( Picea sitchensis) - salmonberry (Rubus spectabalis ) flood plain habitat we sampled in 
terms of forest structure thought to be important to nesting Marbled Murrelets; and 3) measure observer bias in identifying potential nest 
trees and estimating numbers of potential nesting platforms from the ground. No recently occupied or old nests were found in 70 randomly 
selected trees containing potential nesting platforms that were climbed in a 64 ha study plot in the Ursus valley, Clayoquot Sound, British 
Columbia. Although actual nesting density remained unknown, results provided the first data on potential nest density and indicated a low 
density in an area considered excellent nesting habitat. Large, dominant conifers, Western Hemlock {Tsuga heterophylla ) and Sitka 
Spruce, provided most potential nesting platforms available to Marbled Murrelets. Numbers of potential platforms estimated from the 
ground were lower on average than actual counts of platforms by the tree climber, especially for Sitka Spruce which had the highest 
numbers of potential platforms per tree. Further studies, in which a greater proportion of potential nest trees in a variety of habitats are 
climbed, are needed to determine actual nesting densities and estimate areas of old-growth forest required to protect established 
populations. 


INTRODUCTION 

Conservation of threatened populations 
of Marbled Murrelets {Brachyramphus 
marmoratus) (Rod way 1990, U.S. Fish and 
Wildlife Service 1992) requires protection 
of adequate tracts of old-growth forest 
nesting habitat (Ralph et al. 1995). 
Quantifying and prioritizing habitat 
requirements are handicapped by a lack of 
information on nesting densities and other 
demographic characteristics. At present, 
habitat priorities are being established 
based on relative, below-canopy activity 
levels (Burger 1995, Grenier and Nelson 
1995, Hamer 1995, Kuletz et al 1995, 
Miller and Ralph 1995) measured during 
repeated, intensive morning surveys (Ralph 
et al. 1994). Activity levels are highly 
variable at daily, seasonal, and interannual 
scales (Rodway et al. 1993a, Burger 1995, 
Naslund and O'Donnell 1995, ODonnell et 
al. 1995), and their measurement is. subject 
to potentially large sources of bias 
(ODonnell 1995). In addition, activity 
levels have never been calibrated to a 
measure of nesting density, and estimates of 
relative habitat use are speculative (Paton et 
al. 1992, Rod way et al 1993b). 

The association between activity levels 
and habitat use in small and isolated forest 
fragments, that are typical of the remaining 
habitat in the southern end of the species 
range, is easier to predict than the 
association found in extensive coastal 
watersheds, more common in British 


Columbia and Alaska. In these areas it is 
difficult to distinguish activity of birds 
using an area from those flying past to other 
areas (Rod way et al. 1993a). More reliable 
estimates of habitat use are required by 
managers expected to set priorities for 
habitat protection in these watersheds. 

Our objectives of this study were to: 1) 
determine the density of Marbled Murrelet 
nests in undisturbed, valley-bottom, old- 
growth forest habitat with high activity 
levels; 2) characterize the flood plain 
habitat we sampled in terms of forest 
structure thought to be important to nesting 
Marbled Murrelets; and 3) measure 
observer bias in identifying potential nest 
trees and estimating numbers of potential 
nesting platforms from the ground. 

METHODS 

We selected an area considered to be 
optimal breeding habitat for this study 
because it provided the best opportunity to 
obtain a reliable density estimate given the 
resources we had available, and because 
results from that area could be used as a 
baseline to compare densities in other areas 
and habitats. The study was conducted in 
the Ursus valley, Clayoquot Sound, British 
Columbia between 28 July - 12 August 
1997. The study area was located at an 
elevation of 45-60 m, 8 km upstream from 
the estuary at the head of Bedwell Sound 
(see Burger 1997), and was confined to 
Sitka Spruce {Picea sitchensis) 


salmonberry (Rubus spectabalis ) flood 
plain habitat in the Submontane Very Wet 
Maritime Variant of the Coastal Western 
Hemlock biogeoclimatic unit (Green and 
Klinka 1994). The trees, in which we 
searched for Marbled Murrelet nests, were 
climbed between 30 July-11 August 1997. 
Activity levels in the study area had been 
determined during intensive morning 
surveys (Ralph et al. 1994, RIC 1997) 
conducted in 1995, 1996 and 1997 (Burger 
et al. 1997, Rodway and Regehr unpubl. 
data). The main survey station in the 
middle of our study area had the highest 
detection rates of any station surveyed in 
the Ursus valley in 1995-96 (Burger et al. 
1997), with maxima of 204 total and 59 
occupied detections (behaviours thought to 
be associated with nesting; Paton 1995). 
Mean numbers of detections recorded 
during 23 surveys conducted in 1995-97 at 
4 stations within the study area were 46.9 ± 
9.3 total and 9.3 + 16.5 occupied detections. 

Sample plots (N = 125) were chosen 
randomly from a 320 x 2000 m grid, 
divided into 40 m squares, laid out along 
the valley bottom. Circular, 15 m radii, 
vegetation plots were surveyed at the centre 
of each of the 125 squares chosen randomly 
from the 400 squares in the grid. A 15 m 
radius for vegetation plots was chosen 
because preliminary exploration showed 
that that size of plot generally contained 
one or more trees with potential nest 
platforms, and because it insured that no 
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plots were contiguous within the 40x40 m 
segmented grid. Vegetation data and tree 
characteristics were collected following 
RIC (1997) protocol. Tree diameter at 
breast height (DBH) was measured to the 
nearest 0.1 cm with a dbh tape. Mistletoe 
( Arceuthobium campylopodum) infestation 
was ranked according to the following 
observed densities: 0 = none; 1 = light; and 
2 5= heavy, for the lower, middle and upper 
thirds of the tree, giving a maximum score 
of 6. Tree heights were estimated from the 
ground, and estimates were compared to a 
small sample of heights measured with a 
clinometer. 

A potential nesting platform was 
defined as > 18 cm in diameter, including 
moss development or mistletoe infestation, 
and was located on a limb > 15 m above the 
forest floor (RIC 1997). All trees with 
potential nest platforms located within 
vegetation plots were identified, and the 
one closest to the centre of each plot was 
selected as a sample tree to be climbed. 
Trees were climbed only at random 
vegetation plots that contained trees with 


platforms (i.e., trees outside vegetation 
plots were not considered). Characteristics 
of each tree climbed were recorded (Hamer 
and Naslund 1993). 

Quality of platforms was evaluated by 
the tree climber (K.M. Jordan pers. comm.). 
Platforms were considered good potential 
Marbled Murrelet nest sites if they had 
adequate cover from above and easy access 
to murrelets flying in from the side, features 
common to most known nest sites (Hamer 
and Nelson 1995). We did not rate each 
individual platform, but rather rated each 
tree as having good potential nest sites if it 
contained at least one platform with these 
characteristics. 

A proportion of sample plots fell 
partially or entirely on stream channel. 
Vegetation data were recorded at all plots 
that were <100% stream channel. Trees 
were climbed in partially vegetated plots 
that contained trees with potential nest 
platforms, so as not to bias our sample 
away from edge habitat. However, only 
plots that were entirely vegetated were used 
in calculations of tree densities and percent 


cover. The proportion of plots that fell on 
stream channel was used to calculate the 
proportion of area in the entire grid that was 
not forested. Some plots fell on side slopes 
outside flood plain habitat and were 
excluded from the sample. Means are 
quoted ± 1 SD and are compared among 
tree species using 1-way ANOVA followed 
by Tukey post hoc comparisons. 

RESULTS 

Forested area in flood plain habitat 
comprised 60.9% of the 64 ha sample grid. 
Stream channel and side slopes made up 
31.5 and 7.6% of the area, respectively. 
Canopy closure in flood plain forest was 40 
+ 12%, and percent cover of shrubs, herbs, 
and moss and lichens averaged 48 + 21, 34 
± 14, and 39 ± 19%, respectively, in 56, 
entirely vegetated, sample plots. Large, 
dominant conifers, Western Hemlock 
(Tsuga heterophylla) and Sitka Spruce, 
provided most potential nesting platforms 
available to Marbled Murrelets (Table 1). 

Using the density of trees with 
potential nesting platforms (Table 1), and 


< 


TABLE 1. Mean (± SD) structural characteristics of flood plain Sitka Spruce - salmonberry forest habitat measured in 56 randomly 
located, 15 m radii, vegetation plots in Ursus valley, Clayoquot Sound in 1997. For each species, N = all trees measured for dbh and 
height* trees > 80 cm dbh measured for dbh and height; and trees with platforms measured for dbh and numbers of platforms per tree. All 
density estimates are means of 56, entirely vegetated, sample plots. Numbers of platforms per hectare for each tree species were 
calculated from the mean number of platforms counted per tree by the tree climber (see Table 2) and the density of trees with platforms. 


Trees >80 cm dbh Trees with platforms Total 



Density 

(#/ha) 

DBH 

(cm) 

Height 

(m) 

Density 

(#/ha) 

DBH 

(cm) 

Height 

(m) 

Density 

(#/ha) 

DBH 

(cm) 

Platforms 

(#/ha) 

All species 

223 (84) 

44 

(34) 

24(15) 

36.4 (27) 

114 

(33) 

50(10) 

35.4 (25) 

103 

(41) 

475 

Tsuga heterophylla 

102 (63) 

47 

(32) 

27(15) 

19.5 (21) 

103 

(17) 

47 (8) 

16.4(19) 

92 

(25) 

148 

(N=553;94;86) 
Picea sitchensis 

23 (29) 

64 

(57) 

29 (20) 

8.1 (13) 

141 

(45) 

55 (12) 

9.3 (14) 

132 

(50) 

277 

(N=174;50;56) 
Abies amabalis 

27 (52) 

53 

(30) 

32(17) 

6.6(18) 

96 

(14) 

50(9) 

4.0(9) 

94 

(19) 

22 

(N=152;32;23) 
Thuja plicata 

3(9) 

98 

(51) 

39(18) 

1.3 (5) 

137 

(31) 

52(10) 

0-5 (3) 

144 

(34) 

3 

(N=33;18;12) 

Acer macrophyllum 

12(19) 

37 

(21) 

19(9) 

0.5 (3) 

84 

(3) 

31 (9) 

2.8 (7) 

59 

(15) 

19 

(N=65;3;l 1) 
Pseudotsuga menziesii 

1 (4) 

93 

(57) 

48 (26) 

0.3 (2) 

132 

(21) 

67 (3) 

0.5(4) 

110 

(48) 

5 

(N=5;3;4) 
Aims rubra 

55 (70) 

29 

(14) 

IB (9) 

0.3 (2) 

86 


35 

1.8(8) 

58 

GO) 

2 


(N=550;1;1I) 


! the area of flood plain forest, we calculated 
that there were 1378 ± 963 trees with 
\ potential nesting platforms in the 64 ha 
sample area. We climbed 5.1% (70/1378) 
j of all trees with platforms. No active or old 
\ nests were found in the 70 trees climbed 
I (Table 2). Probabilities of this result for a 
1 range of hypothetical nesting densities, and 
I assuming a random distribution of nests, are 


given in Figure 1. For example, there is 
about a 5% chance of finding no nests in 70 
trees climbed if the real nesting density is 4 
nests per 100 trees with platforms. We can 
thus conclude with an acceptable level of 
confidence that nesting density in our study 
area is no greater than 4 nests per 100 trees 
with platforms, although it may be lower 
than this. 


Numbers of potential nest platforms 
estimated from the ground were lower on 
average than actual counts of platforms by 
the tree climber (mean difference = 10 + 
17; L 9 = 4.93, P < 0.001). Ground 
estimates were lower than climber counts 
for large trees with many platforms and 
greater than counts for those with few 
platforms (Fig. 2). Classification of trees as 
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containing potential nesting platforms was 
accurate in all but one case. In that 
instance, platforms identified from the 
ground turned out to be <18 cm across. 
Estimated tree heights were not 
significantly different from measured 
heights (mean difference =“2.1 + 7.9 m; tj i 
= -0.92, P = 0.378). 

Numbers of platforms per tree were 
greater for Sitka Spruce than for other 
species (F 6 63 = 4.85, P < 0.001 ; Tukey: P s < 
0.05 for Western Hemlock and Amabalis 


Fir ( Abies amabalis); Table 2). Sitka 
Spruce with platforms were taller (F 662 = 
6.96, P < 0.001 ; Tukey: P < 0.001) and had 
larger dbh (F 6 , 63 = 6.72, P < 0.001 ; Tukey: P 
< 0.001) than Western Hemlock with 
platforms. Moss development was 
extensive on the limbs of all trees with 
platforms, and was less on Western 
Redcedar ( Thuja plicata) than all other 
species (F 663 = 3.46, P = 0.005; Tukey: P s < 
0.05). Depth of moss was greater on Sitka 
Spruce than Western Hemlock, and on 


Broad-leafed Maple (Acer macrophyllum ) 
than Western Hemlock, Amabalis Fir, and 
Western Redcedar (F 6t56 = 6.19, P < 0.001; 
Tukey: P s < 0.05). Mistletoe was more 
abundant on Western Hemlock than on 
Sitka Spruce (F 663 = 4.64, P = 0.001; 
Tukey: P< 0.001). 

Sitka Spruce had the greatest 
proportion of trees with good potential 
platforms providing adequate cover and 
easy access (Table 2). Platforms in the 
Western Redcedar, Broad-leafed Maple and 


TABLE 2. Mean (± SD) structural characteristics of trees climbed to search for Marbled Murrelet nests in flood plain old-growth forest 
habitat in Ursus valley, Clayoquot Sound. Potential nesting platforms were > 18 cm in diameter, including moss, and were > 15 m above 
ground. Good platforms had cover from above and easy access to flying murrelets. 



N 

DBH 

(cm) 

Height 

(m) 

Lichen 
(% cover) 

Moss 
(% cover) 

Moss 

depth 

(cm) 

Mistletoe 

(code) 

Platforms 

counted 

(N) 

Platforms 

estimated 

(N) 

Percent of 
trees with 
good 
platforms 

All trees 

70 

1 12 (46) 

51(11) 

8(6) 

92(8) 

4.5 (2.2) 

0.7 (1.3) 

16(19) 

6(4) 

43 

Tsuga 

heterophylla 

30 

90 (23) 

48 (8) 

9(6) 

91(8) 

3.6 (1.4) 

1.5 (1.6) 

9(5) 

5(3) 

45 

Picea 

sitchensis 

26 

146 (54) 

58(10) 

6(6) 

94 (8) 

5.5 (2.2) 

0.1 (0.3) 

30 (25) 

9(5) 

58 

Abies 

amabalis 

6 

97(14) 

49(11) 

10(7) 

94(3) 

3.5 (1.2) 

0.3 (0.5) 

6(6) 

5(4) 

17 

Acer 

macrophyllm 

3 

61(23) 

30(5) 

1(1) 

100(0) 

8.7 (2.3) 

0.0 

7(6) 

5(6) 

0 

Thuja 

plicata 

2 

145(18) 

49 (8) 

18(4) 

73 (4) 

2.5 (0) 

0.0 

5(0) 

2(1) 

0 

Pseudotsuga 

menziesii 

2 

121 (8) 

58(0) 

6(6) 

97 (3) 

5.8 (1.1) 

1.0 (1.4) 

10(1) 

7(0) 

50 

Alnus 

rubra 

1 

63 

28 

1 

100 

3.0 

0.0 

1 

1 

0 


Red Alder trees that were climbed were 
considered poor potential nest sites because 
they were too exposed or had poor access. 

DISCUSSION 

Our study area was located in low 
elevation, unfragmented, old-growth forest, 
containing large trees with extensive 
epiphyte development on their limbs, and 
considered excellent Marbled Murrelet 
nesting habitat (Burger et al. 1995, 1997, 
papers in Ralph et al. 1995). High murrelet 
activity levels and frequent below-canopy 
detections over three years of surveys 
implicated the site as an important nesting 
area. Nests have been found in this area in 
1998 (T.A. Chatwin, B.C. Ministry of 
Environment, Lands and Parks, pers. 
comm.) so we know that nesting does 
occur. Dominant conifers, Western 
Hemlock and Sitka Spruce, provided large 
numbers of potential nesting platforms, and 
have been the most important nest trees in 
coastal watersheds of British Columbia 


(Jordan and Hughes 1995, Manley and 
Kelson 1995). Thus, we expect that our 
results provide a valid indication of the 
maximum, potential density of Marbled 
Murrelet nests in undisturbed, old-growth 
forest habitat in the region. 

Evidence of old Marled Murrelet nests 
may persist for one or more years after 
nesting (Hamer and Nelson 1995, Jordan 
and Hughes 1995, but see Naslund et al. 
1995), and a proportion of old nests can be 
expected in an occupied stand. No recently 
active nests were found in the 70 trees 
climbed, a result that was unlikely to occur 
if the real nesting density was greater than 4 
nests in 100 trees with platforms. Our 
results were even less likely to occur than 
indicated in Figure 1, if we consider the fact 
that no old nests were found either. 

Western Hemlock was the most 
frequent tree species containing potential 
nesting platforms in the study area. 
However, Sitka Spruce, which was less 
common than Western Hemlock, were 


larger in size, had thicker moss 
development on their limbs, and provided 
more potential platforms overall due to the 
larger number of platforms per free. 
Proportion of trees rated as containing good 
potential nest sites, with adequate cover and 
access, was also higher for Sitka Spruce. 
These findings are consistent with the 
greater numbers of nests that have been 
found in Sitka Spruce than Western 
Hemlock in coastal, low-elevation forest in 
British Columbia (Hamer and Nelson 
1995). Platforms in Amabalis Fir, Western 
Redcedar, Broad-leafed Maple, and Red 
Alder were generally too exposed or too 
difficult to access to be considered good 
potential nest sites. However, nests have 
been found in Western Redcedar trees in 
Washington and Oregon (Hamer and 
Nelson 1995, S.K. Nelson unpubl. data). 
Overall, 43% of trees with potential 
platforms contained good potential nest 
sites. 
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FIGURE 1 . Probability of not finding a Marbled Murrelet 
nest in 70 random trees with potential nesting platforms for 
a range of hypothetical nesting densities. Hypothetical 
densities are given as the proportion of trees with platforms 
that contain nests. Probabilities assume a random nest 
distribution. 



Number of platforms counted 


FIGURE 2. Error rate in estimating the number of potential 
Marbled Murrelet nesting platforms from the ground in 
relation to the numbers actually counted in the tree by a tree 
climber in Clayoquot Sound, British Columbia, 1997. 


Ground observers tended to 
underestimate the number of platforms in 
trees that had many platforms and over- 
estimate numbers in trees that contained 


few platforms. Overall, 
numbers of platforms 
per tree averaged about 
three times greater than 
numbers estimated by 
ground observers. 
Differences between 
counted and estimated 
numbers were greatest 
for Sitka Spruce that 
had high mean numbers 
of platforms per tree. 
Differences between 
counted and estimated 
numbers would likely 
be less in habitats 
lacking Sitka Spruce as 
a dominant species. 

The current density 
of Marbled Murrelet 
nests in the study area 
remains unknown. Our 
results do indicate that 
nesting density is 
probably low. This is 
an important conclusion 
related to habitat 
protection for the 
species. Many studies 
have demonstrated 
highest activity levels 
and occupied 

behaviours in low- 
elevation, old-growth 
forest habitat (papers in 
Ralph etal. 1995). Low 
nesting densities means 
that large tracts of such 
habitat are required to 
protect viable breeding 
populations. Further 
studies, in which a 
greater proportion of 
potential nest trees are 
climbed in a variety of 
habitats, are needed to 
determine actual nesting 
densities and estimate 
areas of old-growth 
forest required to 
protect established 
populations. 
Management decisions 
for these areas should 
be postponed until these 
data are available, as 
there are few 
opportunities remaining 
to investigate the distribution of breeding 
Marbled Murrelets in undisturbed 

watersheds. Nesting densities determined 
in representative sample plots, in 


conjunction with radar estimates of the 
numbers of Marbled Murrelets using a 
watershed (Burger 1997), would provide 
reliable data on habitat use patterns, and 
facilitate confident decisions on habitat 
requirements for the species. 
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FFFORTS TO PROTECT NESTING SEABIRDS DURING LORAN TOWER DEMOLITION AT 

JOHNSTON ATOLL 


By Donna L. O'Daniel 


Abstract: Tire Long Range Aid to Navigation (LORAN) tower on 

wmmmmmmrn 


INTRODUCTION 

Johnston Atoll (16°45'N, 169°31W), 
-1300 km southwest of Honolulu, Ha- 
waii, was declared a bird refuge in 1926, a 
restricted military base in 1933, and a 
National Wildlife Refuge in 1940. In 
1957 the U. S. Coast Guard (USCG) con- 
structed a 625-foot Long Range Aid to 
Navigation (LORAN) tower on Sand Is- 
land, one of four islands in the atoll, as 
part of a navigational system for the cen- 
tral Pacific region. Satellite and global 
positioning navigation systems have re- 
cently made LORAN stations obsolete. 
Therefore, the USCG contracted a U. S. 
Army Demolition Team to demolish the 
Sand Island LORAN tower in 1992. Nine 
species of seabirds nest on Sand Island 
within range of the tower and its 26 guy 
wires. Because the breeding season oc- 
curs mostly from January to late Novem- 
ber, the USCG and USFWS set a demoli- 
tion date of 3 December 1992 to minimize 
effects of demolition on breeding bird 
populations. 

However, in December 1992, two 
species of seabirds were nesting on Sand 
Island (Fig. 1): Great Frigatebird and 
Brown Booby. Twenty-two of the 26 
Great Frigatebird nests contained eggs, 
one a hatching egg, and the remainder 
young nestlings. All four Brown Booby 
nests contained eggs. Nests of both spe- 
cies were in danger of being hit by the 
falling tower and guy wires. 

PREPARATION FOR THE DEMO- 
LITION 

The plan called for setting charges at 
the base of key supporting guy wires and 
the tower. Upon detonation, the tower 
was expected to fall to the southeast, the 
guy wires were expected to fall along a 
line from their anchor point in the coral to 

the base of the tower. 

Two days before demolition, the lo- 
cation and contents of each Great Frigate- 


bird and Brown Booby nest were noted. 

On the demolition date, two hours before 
charges were to go off, we removed eggs 
and nestlings from all nests. These were 
transported in cardboard boxes with com- 
partments identifying the nest from which 
each was taken to a building out of range 
of the tower (Figure 1). Each egg was 
replaced with a hard-boiled chicken egg. 
Most frigatebirds remained on their nests 
during this process, but the boobies left at 
our approach. A heating pad, set on low 
and covered with a towel, was placed in 
the bottom of each box containing eggs 
and nestlings to provide warmth; eggs and 
nestlings were monitored every 10 min- 
utes. 

One minute prior to the explosion, a 
dummy charge was detonated which 
caused all adults to fly off nests. The 
actual charge, scheduled for detonation ~T 
minute later to fell the tower, malfunc- 
tioned; instead, demolition occurred 1.5 
hours later, when most frigatebirds and 
boobies were back on nests. The tower 
fell to the southeast; neither it nor the guy 
wires hit any nests or birds. 

EVENTS FOLLOWING DEMOLI- 
TION 

Fifteen minutes after the tower fell, 
we returned all eggs to nests. 

Two frigatebird nests with nestlings 
and the one with a hatching egg were un- 
attended by nightfall, so chicken eggs 
were placed in each nest to lure adults 
back. The next morning, each nest con- 
tained an adult (incubating a chicken egg). 
The adult frigatebirds did not leave nests 
when chicken eggs were removed and 
replaced by chicks. 

To our knowledge, there were no 
Great Frigatebird eggs or nestlings lost as 
a direct result of disturbance caused by 
their removal and replacement or by the 
tower demolition itself (two eggs in two 
nests, however, failed to hatch). None of 


the Brown Booby nests were destroyed by 
the demolition, but two days later, both 
nests on the east side of the island were 
deserted. 

DISCUSSION 

Although Great Frigatebird eggs are 
larger (x=71.29 [1] x 47.71 mm [w]; n=83; 

E. A. Schreiber, unpbl.) than chicken eggs 
(x=58.8 [1] x 44.6 mm [w]; n=12), 
chicken eggs were readily accepted by 
incubating adults. Medway (1961) found 
that pigeons would accept a dummy egg 
of a different shape and size, and also that 
acceptance was dependent on the contin- 
ual presence of eggs in nests to maintain 
incubation behavior. Dummy eggs not 
only kept incubating adults on their nests, 
they also lured adults with chicks back to 
their nests. It is possible that the chicken 
eggs acted as visual and tactile stimuli to 
draw adults to nests. This phenomenon 
has been observed in other species of 
birds including Sooty Tern Sterna fuscata 
(Flint 1984), Black-headed Gull Lams 
ridibundus (Beer 1966), and Ring-billed 
Gull Larus delawarensis (Emlen and 
Miller 1969). 

Overall. reproductive success of Great 
Frigatebirds on Sand Island in 1992 was 
54%. In the northwest Hawaiian Islands, 
Harrison (1990) found that only about 
one-third of the birds were successful in 
their nesting attempts. Thus, although the 
reproductive success of the frigatebirds on 
Johnston Atoll had not been measured 
prior to 1992, it did not appear to suffer 
because of the demolition. 

In conclusion, the methods used 
herein could apply to any situation where 
temporary removal of eggs/chicks is nec- 
essary to minimize disturbance, for in- 
stance when restoring seabird habitat 
through removal of human debris, etc. 


1999 • Page 8 


Pacific Seabirds • Volume 26, Number 1 • Spring 


ACKNOWLEDGMENTS 

I am grateful to volunteers Ed Dean, 
Karin Demko, Bill Freeman, Sue McCul- 
lough, Liz Muller, and Dave Vail, who 
assisted with this project. Special thanks 
also go to Refuge Manager Roger Di Rosa 
for helpful suggestions and cooperation 
during the project and for photographic- 
ally documenting its execution. Thanks 
also go to the U. S. Coast Guard and the 
U. S. Army Demolition Team from Ha- 
waii who cooperated with our efforts to 
minimize the negative impacts to the ffi- 
gatebirds during this project. The manu- 
script was greatly improved by the com- 
ments of Dr. Lisa Ballance, G. Vernon 


ARTICLES 

Byrd, Dr. Beth Flint, and an anonymous 
reviewer. 

LITERATURE CITED 

Beer, C. G. 1966. Incubation and 
nest-building of Black-headed Gulls. V. 
Tie post hatching period. Behaviour 
26:190-214. 

Emlen, J. T., and D. E. Miller. 1969. 
Pace-setting mechanisms of the nesting 
cycle in the Ring-billed Gull. Behaviour 
33:237-261. 

Flint, E.N. 1984. Energetics and So- 
cial Behavior of the Sooty Tern Sterna 
fuscata in the central Pacific. Ph D Dis- 


sertation. University of California at Los 
Angeles. 

Harrison, C. S. 1990. Seabirds of 
Hawaii. Cornell University Press. 

Medway, L. 1961. Domestic pi- 
geons: The stimulus provided by the egg 
in the nest. Journal of Endocrinology 
23:9-18. 

Donna L. O'Daniel, U. S. Fish and 
Wildlife Service, Johnston Atoll National 
Wildlife Refuge, P.O. Box 714, APO AP 
96558 USA 

[This is a peer reviewed article.] 



Fig. 1. Sagittal section through the left narlal passage and 

billt " f ^--^^^BSowf„gthfpaTa d 


From. Murphy, R.C. and F. Harper. 1921. A review of the diving petrels. Bulletin 
of the American Museum of Natural History 44(17): 495-554. Page 501. 


Pacific Seabirds • Volume 26, Number 1 • Spring 1999 • Page 9 


CONSERVATION NEWS 

By Craig S. Harrison 


MOST OF WORLD’S 
LARGEST CASPIAN TERN 
COLONY TO BE DESTROYED 


As reported last issue ("Federal Gov- 
ernment Poised to Destroy Largest Cas- 
pian Tern Colony in North America," 
Pacific Seabirds 25: 69-70), state and fed- 
eral agencies have developed plans to 
destroy the nesting habitat of the largest 
Caspian tern colony in the world at Rice 
Island, Columbia River estuary. The col- 
ony has grown to about 10,000 pairs, 
about 30% of the North American popu- 
lation. Much of their diet consists of 
hatchery-raised smolts of ESA listed coho 
salmon and steelhead populations, and the 
National Marine Fisheries Service 
(NMFS) blames terns for the non- 
recovery of these populations. 

PSG sent a Freedom of Information 
Act request to NMFS asking for data on 
the past twenty years on the percentage of 
smolts that have returned each year to 
spawn in the Columbia River system. 
The information that we received is very 
difficult to use for this purpose. The 
Corps issued a draft environmental as- 
sessment for its proposal to destroy the 
colony while attempting to create new 
nesting habitat closer to the Pacific 
Ocean. PSG filed comments in late No- 
vember, asking the Corps to leave at least 
4 acres of nesting habitat on Rice Island 
until it could be determined that the new 
habitat is acceptable to terns. The Corps 
largely ignored PSG's comments and is- 
sued a final determination to destroy all 
but one acre this winter, stating that this 
action does not significantly affect the 
environment and requires no Environ- 
mental Impact Statement. The Corps in- 
tends to vegetate or otherwise render un- 
usable all but one acre of the eight acre 
colony and disturb Caspian terns that at- 
tempt to nest there. It will try to relocate 
the colony to East Sand Island, 16 miles 
closer to the ocean, by developing 16 
acres of nesting habitat, placing decoys 
and playing taped vocalizations there, as 
well as controlling gulls. 

Apparently at least half of the 8 acres 
of habitat "created" on East Sand Island 
contain standing water where terns will 


not nest. Nevertheless, the Corps has 
continued its destruction of the nesting 
habitat at Rice Island. PSG has asked 
FWS to immediately draft and implement 
a regional plan to restore colonies for- 
merly occupied by Caspian terns in 
Washington and Oregon. If there is a 
widespread nesting failure of this popula- 
tion, as now seems possible, the listing of 
this species under the Endangered Species 
Act may be warranted. 

Currently, Rice Island is the only 
Caspian tern colony in coastal Oregon and 
Washington. This has not always been 
the case. Since 1957, the region has seen 
the loss of 6 colonies, three in Grays Har- 
bor, one in Willapa Bay, one in Puget 
Sound and now Rice Island. Federal 
agencies forced terns to leave colonies at 
Everett Naval Station and at East Sand 
Island. The others have been lost due to 
encroachment of human activities on the 
sandy islands required by the species. 
Rice Island, an artificial island composed 
of dredged materials, is typical habitat for 
this species throughout its North Ameri- 
can range because much of its natural 
nesting habitat has disappeared. In this 
regard, managing Caspian terns, like wa- 
terfowl, requires intensive habitat man- 
agement. 


ALASKA AND HAWAII 
LONGLINE FISHERY 
REGULATIONS 


Thanks to the American Bird Con- 
servancy, PSG attended a meeting with 
the director of NMFS in January 1999. 
ABC and PSG urged improvements in the 
Alaska longline fishing regulations. PSG 
stated that it had supported NMFS’s pro- 
posed regulations in 1997 with the under- 
standing that NMFS would revise the 
rules after it had assessed scientifically 
the effectiveness of the various by-catch 
methods. Because NMFS has not con- 
ducted a study, PSG sent a Freedom of 
Information Act request in December to 
obtain information about what NMFS was 
doing. The director announced at our 
meeting that NMFS would fund a study 
on by-catch methods, and the North Pa- 


cific Fishery Management Council seems 
interested in improving longline regula- 
tions. 

PSG has also continued to urge 
NMFS to adopt regulations that require 
seabird avoidance techniques in the 
longline fisheries off Hawaii. In Decem- 
ber, PSG filed a Freedom of Information 
Act request with the NMFS Honolulu 
Laboratory to obtain information about 
what it is doing on this issue. NMFS still 
has not proposed longline regulations, but 
the director announced at the January 
meeting that it is in the process of con- 
sulting with FWS under the Endangered 
Species Act with regard to bycatch of 
short-tailed albatross in this fishery. 
Moreover, the Western Pacific Fisheries 
Management Council seems to be moving 
toward proposing by-catch regulations. 


WASHINGTON STATE - 
CANADA GILLNET FISHERY 
ISSUES 


Thanks to Ed Melvin and Julia Par- 
rish, PSG wrote in April 1998 to the di- 
rector of FWS, the Pacific Salmon Com- 
mission, the Northwest Indian Fisheries 
Commission, the Canadian Minister of 
Fisheries and Oceans, the Canadian Min- 
ister of the Environment, the British Co- 
lumbia Minister of Environment and the 
Governor of the State of Washington con- 
cerning the bycatch of common murres 
and rhinoceros auklets in the driftnet fish- 
eries in the waters of British Columbia 
and Washington (Puget Sound, the Strait 
of Georgia, Johnstone Strait, the Vancou- 
ver Island coast, and Queen Charlotte 
Strait). 

PSG requested that (1) these fisheries 
be monitored through on-board observer 
programs to determine the rate and mag- 
nitude of seabird bycatch by species (2) 
measures be taken to develop tools to 
minimize this bycatch and (3) seabird 
bycatch reduction tools and strategies be 
incorporated into management of these 
fisheries. Responses to PSG’s letter 
drifted in throughout 1998. Among the 
barriers to resolving this issue are a per- 
ception that the State of Washington has 
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done most of the heavy lifting; Washing- 
ton's rules apply to non-treaty fishing fleet 
and not the tribal fleet; and the question of 
the extent to which Canadian fisheries 
contribute to this problem. A USA- 
Canadian NAFTA meeting in November 
addressed this issue, possibly one benefit 
of PSG’s efforts. 


GLOBAL SEABIRD ACCORD 
RATIFIED BY FAQ 


The United Nation's Food and Agri- 
culture Organization (FAO) Committee 
on Fisheries approved in February 1999 
the international accord designed to 
greatly reduce or eliminate the killing of 
seabirds on hooks set by longline fishing 
vessels. It approved a plan that would 
have fishing nations develop plans of ac- 
tion specifying how they will act to elimi- 
nate seabird bycatch. This is a great im- 
provement from the status quo, but imper- 
fect. Implementation is voluntary, and the 
utility of the measures will not be deter- 
mined until fishing nations develop and 
implement their national plans. This issue 
will require attention by PSG for years. 

PSG worked hard to persuade the 
FAO to establish these protocols. Efforts 
included meeting with and writing com- 
ments to the U.S. Department of the Inte- 
rior and NOAA/NMFS to encourage the 
USA to endorse strong measures in the 
FAO meetings. PSG also asked EXCo 
members Tony Gaston and Mark Tasker 
to communicate with officials in Canada 
and UK on this issue. Among other 
things, we encouraged protecting all sea- 
birds -- not just those already endangered 
or threatened - so that common seabird 
species remain common. 


THREATENED NEWELL S 
SHEARWATERS NEED 
ACTIVE MANAGEMENT 


Listed as a threatened species in 
1975, Newell's shearwaters breed only in 
the main Hawaiian Islands. Since peaking 
in 1987, the number of chicks on Kauai 
counted by the Save Our Shearwaters 
Program (an index of population size and 
success) has declined by about 75%. An- 
ecdotal information from the Island of 
Hawaii indicates that several cinder cones 
that harbor the few remaining populations 


on that island have been mined recently, 
destroying them. PSG asked FWS to im- 
plement the 1983 recovery plan for this 
species, including conducting surveys to 
locate nesting sites and controlling 
predators near colonies. 

FWS responded that information 
concerning the status of the populations 
on the cinder cones was sparse, and that 
the Service would attempt to obtain per- 
mission from private land owners to con- 
duct surveys for this species. FWS com- 
mitted to conducting surveys to refine our 
knowledge of the nesting and population 
trends, and to update the recovery plan. 
There was no commitment to implement 
the recovery plan, and decisions con- 
cerning critical habitat and elevating some 
populations from threatened to endan- 
gered status await an evaluation of addi- 
tional information. 

Unfortunately, recent follow-up with 
FWS indicates that it will make no major 
efforts concerning the management of 
Newell's shearwaters this year. If FWS 
continues to fail to devote sufficient re- 
sources to manage this species, it may 
become necessary to file a petition to 
designate critical habitat or to list the 
populations on the islands of Hawaii, 
Molokai and Lanai as endangered. 


SNOWY PLOVER TO GET 
CRITICAL HABITAT 


A federal judge ruled the FWS must 
designate critical habitat for the threat- 
ened western snowy plover by December 
1999. As reported previously (see "Liti- 
gation May Force FWS to Designate 
More Critical Habitat," Pacific Seabirds 
24:74-75), the decision in Natural Re- 
sources Defense Council v. U.S. Depart- 
ment of Interior, 1 13 F.3d 1121 (9th Cir. 
1997) has widespread consequences for 
designating critical habitat for listed spe- 
cies. The federal court ruled that FWS 
was not implementing the Endangered 
Species Act, which requires that the 
Service designate critical habitat concur- 
rently with listing a species "to the maxi- 
mum extent prudent and determinable." 
In contravention of the requirements of 
the Act, FWS has refused to designate 
critical habitat for most listed species. 
When FWS listed the snowy plover in 
1993, the Service said it could not list, 
critical habitat. The number ofnesting 
areas along the Pacific coast of the USA 
may have declined in the past 20 years by 


over 50% and 75%, respectively, in Cali- 
fornia and Oregon. 


CONGRESS CONSIDERS 
HISTORIC FUNDING 
SOURCE FOR STATE 
NONGAME WILDLIFE 
PROGRAMS 


The Conservation and Reinvestment 
Act of 1999 (CARA, H.R. 701 and S. 25) 
has been reintroduced as a major legisla- 
tive priority of its lead sponsors. With 43 
co-sponsors from both parties in the 
House and Senate, CARA proposes to 
give states over $2 billion annually in 
federal outer continental shelf oil and gas 
revenue to permanently fund: (1) coastal 
restoration; (2) land-based conservation 
and recreation; and (3) wildlife conserva- 
tion. 

Bird conservation efforts stand to 
benefit substantially from all three. The 
wildlife conservation component would 
provide state fish and wildlife agencies 
with resources to address the needs of 
declining bird species and to identify and 
restore critical bird habitats. Approximate 
new funds that would be available to state 
nongame programs would be: Washing- 
ton ($8.5 million); Oregon ($8.4 million); 
California ($22.9 million); Hawaii ($2.3 
million). The coastal restoration compo- 
nent would enable coastal states to restore 
coastal habitat and associated animal spe- 
cies. Full funding of the Land & Water 
Conservation Fund would let states and 
the federal government protect key habitat 
for migratory birds. The legislation could 
arrive on the House and Senate floors for 
a full vote this summer. For more infor- 
mation, see www.teaming.com; e-mail 
teaming@sso.org or call 202-624-7890. 


PSG EVALUATES STATUS 
OF THREATENED AND 
ENDANGERED SEABIRDS 


PSG's Conservation Committee has 
been coordinating an evaluation of Bird- 
Life International’s draft species accounts 
on seabird species that are endangered or 
threatened. The species include sooty 
storm-petrel, ashy storm-petrel, short- 
tailed albatross, black-footed albatross, 
Hawaiian petrel, Juan Fernandez petrel, 
Townsend’s shearwater, black- vented 
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shearwater, Newell's shearwater, 
Guadalupe storm-petrel, Heerman’s gull, 
red-legged kittiwake, elegant tern, mar- 
bled murrelet, Xantus’ murrelet, and 
Craven's murrelet. PSG also provided 
information on the Polynesian storm- 
petrel, Phoenix petrel and Fiji petrel. 
David Ainley, Dan Anderson, Vern Byrd, 
David Duffy, Bill Everett, Beth Flint, Kim 
Nelson, Mark Rauzon, Art Sowls, and Bill 
Sydeman have each assisted in this effort. 


RUSSIAN NAVY BOMBS 
SEABIRD COLONIES 


In late March, Russian battleships 
and MIG jets began attempts to bomb 
Bolshoi Pelis, an uninhabited island lo- 
cated in Primorye State Marine Reserve 
near Vladivostok. Although Pyotr Kol- 
makov, director of the southern reserve, 
persuaded the navy to pull back from the 
reserve, it merely redirected its efforts to 
nearby islands. Apparently bombs and 
torpedoes were fired at Karamzin which is 
deemed a "monument of nature by the 
Russian federal government. 

The Russian Pacific Fleet claims that 
it has the legal right to hold maneuvers in 
Peter the Great Gulf and the Bolshoi Pelis 


Island area. In 1999, for the first time, the 
fleet asked the State Committee for the 
Environment for permission to conduct 
exercises using five ordinance on several 
islands. Committee spokeswoman Na- 
talya Myasoyedova said the navy ignored 
its decision and is damaging the reserve. 
Seabird biologist Natalya Litvinenko has 
been a critic of the maneuvers since 1970, 
when the navy began firing without 
warning while she was studying birds on 
Karamzin. Karamzin is home to 150 pairs 
of locally endangered streaked shearwa- 
ters, rare black-tailed gulls and Chinese 
egrets. "The entire island was covered 
with a bloody mash of birds," she said. "I 
was covered all over with birds’ blood. I 
found a crevice in the rock and hid there 
until it stopped." Myasoyedova, the 
spokeswoman for the Committee to Pro- 
tect the Environment, said her federal 
organization can do nothing about the 
bombing. 


NEW PESTICIDES AND 
BIRDS CAMPAIGN 


With the hiring of Kelley Tucker, the 
American Bird Conservancy has launched 
its Pesticides and Birds Campaign, fo- 


cusing on creating broad public awareness 
of the problem of wildlife pesticide poi- 
sonings. The campaign’s mission is to 
reduce wild birds' risk of exposure to pes- 
ticides that can be proven to have lethal 
and sub-lethal effects when used accord- 
ing to law and accepted practice. Tucker 
will focus on building cooperative rela- 
tionships among conservation organiza- 
tions, government agencies, commercial 
concerns, research institutions, animal 
welfare groups and other stakeholders. 
Campaign goals include working with 
government agencies to strengthen wild- 
life protection in pesticides management 
and regulation; conducting a public cam- 
paign against the "Fatal Five" pesticides 
routinely killing birds in the U.S.; build- 
ing cooperative relationships with pesti- 
cide companies; and establishing a pesti- 
cide incident reporting system. The pro- 
gram will be guided by an advisory coun- 
cil of wildlife toxicologists, regulatory 
authorities and other specialists. For more 
information, contact KelleyTucker at 
202-778-9773 or ktucker@abcbirds.org 





Fig. 3. a. Trumpeting, b. Walking on level ground, 
bank. d. Wading into the water. 
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c. Descending a 


From. Murphy, R.C. 1915. The penguins of South Georgia. The Museum of the Brooklyn Institute of Arts and Sciences, 
Science Bulletin 2(5): 1-133. Page 125. 
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JOHN WARHAM 

RECIPIENT OF PSG LIFETIME ACHIEVEMENT AWARD, 1999 

By David G. Ainley 


Thanks to the idealism that was ram- 
pant throughout the U.S. and elsewhere 
during the 1960s and early 1970s, coming 
into being was a series of environmental 
laws and regulations upon which PSG 
owes its existence. To name a few of 
these, the Outer Continental Shelf Lands 
Act, Endangered Species Act and Clean 
Water Act. If you take a minute to review 
a program from any PSG annual meeting, 
it becomes readily apparent that the large 
majority of presentations grew from re- 
search that was a response to an oil 
spill, an endangered species 
recovery plan, or of a similar bent. 

In other words, PSG members 
mostly have been involved in the 
management part of the 
organization’s mission statement. 

To grasp, though, the 
significance of what John Warham 
has contributed to us, for a 
moment at least, you have to 
change your frame of reference 
from the totally practical 
perspective. You must do this to 
envision a world in which seabird 
research is driven only by an 
insatiable thirst for knowledge, a 
thirst for exploration of the 
uncharted waters that lie at the 
edge of our perceptions. This 
thirst is what has propelled John 
Warham throughout his career. 

John began his life in England 
and early on explored the natural 
world, his life long avocation. He 
landed the first of his few real jobs in 
1937 at the ripe age of 1 8 years. His job 
was that of a laboratory assistant in a tex- 
tile plant. He had designs of pursuing a 
degree in color chemistry to further that 
career, but that plan was derailed quickly 
by World War II. He spent the next 6.5 
years in the British army, leaving that 
occupation with the rank of Captain only 
with the end of battle in 1946. One ac- 
complishment during that period was mar- 
rying Pat Sabido, his life long companion. 
As the British would put it, John was 
“demobilized” from the army, but lacking 


mobility is not a characteristic of this per- 
son. 

John returned to his first job and 
quickly rose to a managerial level. Not 
long after, he published his first work in 
natural history, a book on the birds of 
Sherwood Forest, entitled “Bird 
Watcher’s Delight” (Country Life, Lon- 
don; 1951). At this time, the Warhams 
suffered a mutual mid-life crisis. Recog- 
nizing that the world’s wildlife were in 
jeopardy, they forsook the normal life and 


became vagabonds to travel at the periph- 
ery of civilization. For the next 12 years 
or so, they visited the wilds of Australia, 
living on fees gained from natural history 
writing and photographs published in the 
popular press. 

During this period they visited many 
offshore islands. Included was a 15- 
month stint by John as a biologist on 
Macquarie Island working for the Austra- 
lian National Antarctic Expedition. Also 
during this period, John managed to pub- 
lish his second book, “The Technique of 
Bird Photography”, now in its fourth 


printing (Focal Press, London & New 
York; 1956, 1966, 1973, 1983). 

In 1961, the Warhams returned to 
Britain where John finally began pursuit 
of his first degree, that of Bachelor of 
Science at Durham University. By this 
time, he had published not just the two 
books, but 35 scientific papers, mostly 
regarding seabirds. These contributions 
were not just notes in regional journals, 
but included several in major journals, for 
example, “The breeding of the Great- 
winged Petrel, Pterodroma 

macroptera (Ibis, 1956) or “The 
breeding of the Flesh-footed 

Shearwater, Puffinus cameipes ” 
(Auk, 1958). 

John finished his BS in 1965, 
after a four-year period in which 
he also published an additional 14 
papers (!), including “The biology 
of the Giant Petrel, Macronectes 
giganteus ” (Auk, 1962) and “The 
Rockhopper Penguin, Eudyptes 
chrysocome , at Macquarie Island 
(Auk, 1963). Three years later, 
1968, he finished his MSc at 
Durham, an activity that slowed 
his publications to six, but which 
included “The White-headed Petrel 
Pterodroma lessoni at Macquarie 
Island” (Emu, 1967). 

At this point, the Warhams 
broke camp again to move to 
Christchurch, New Zealand. Here 
John accepted his second real job, 
that of Lecturer in Zoology at the 
University of Canterbury, and Pat contin- 
ued her career in nursing, as well as an 
1 8-year stint as President of the Herb So- 
ciety of Christchurch. At this time, John 
began working, too, toward a PhD, which 
would involve a comparative study of the 
breeding biology of the crested penguins 
(Eudyptes). John had gathered informa- 
tion on Royal and Rockhopper Penguins 
while at Macquarie, but to continue with 
this study required mounting expeditions 
to such places as the Antipodes, Snares 
and Campbell islands, where he encoun- 
tered such species as the Erect-crested and 



John Warham (right) receives Pacific Seabird Group 
Lifetime Achievement Award from David Ainley dur- 
ing the 1999 annual meeting in Washington. 
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the Snares Crested penguins. Toward his 
research ends, he also purchased in 1967 a 
Ford stationwagon in order to make the 
long, arduous trips from Christchurch to 
Fiordland to study the Fiordland Crested 
Penguin. To this day, the Warhams still 
drive that Ford, as John says, one of his 
contributions to the conservation of 
Earth’s resources. 

In 1973, John attained his PhD. In 
the meantime, he published 12 more pa- 
pers, mostly on crested penguins, as well 
as co-authoring a book, with DX. & V.N. 
Serventy, The Handbook of Australian 
Sea-birds (Reed, Sydney, 1971). As with 
R.C. Murphy’s, The Oceanic Birds of 
South America (Macmillan, NY; 1936), 
this book on seabirds of the seas sur- 
rounding Australia is a must reference for 
all seabird biologists. 

By the mid-1970s, after a flurTy of 
additional penguin papers, he began to 
turn his attention more and more to inves- 
tigations and writings about his most fa- 
vorite group of birds, the procellariifor- 
mes. Over the years, John, often accom- 
panied by Pat, visited numerous breeding 
sites of petrels, including such places as 
Skomer, off Wales; Norfolk, Lord Howe 
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and other islands in the southwest Pacific, 
the smaller islands around Australia and 
New Zealand; and finally Midway and 
Kauai in the central Pacific. Where ever 
he went, he observed with a keen eye and 
made copious notes. Now he began the 
task of bringing his ideas about the biol- 
ogy of petrels and albatrosses to light. It s 
a task that continues to this day. 

Just 12 years after receiving his PhD, 
John retired from his university job. But 
retired in the larger sense he was not! 
Since his retirement in 19S5, John has 
published 20 more papers (the total cur- 
rently stands at 125). More importantly, 
he produced the work of his life, a mag- 
nificent two- volume treatise on the natural 
history of the procellariiformes: The Pet- 
rels: Their Ecology and Breeding Systems 
(1990) and The Behaviour , Population 
Biology and Physiology of the Petrels 
(1996), both published by Academic 
Press. Accompanying this set, and avail- 
able to us all on the internet, is a 13,000 
entry bibliography of the petrels, includ- 
ing obscure references dating back to the 
Dark Ages. 

John Warham has been blessed with a 
keen eye, an encyclopedic memory, an 


adventurous spirit and a desire to share his 
discoveries widely. In 1997, Steven Am- 
brose wrote a book entitled, Undaunted 
Courage, which chronicles the life of an- 
other person cast in the same mold as 
John Warham. That person is Meri- 
weather Lewis. Like Lewis, John 
Warham has been driven to explore the 
uncharted territories, expanding the hu- 
man experience. Like Lewis, too, 
Warham has been driven to record accu- 
rately, with great perception, what his 
eyes had seen and his mind had reasoned, 
usually correctly. Thomas Jefferson 
wrote of Meriweather Lewis that he em- 
bodied the spirit of the Enlightment, an 
age in which information is the key, be- 
cause information not recorded is infor- 
mation lost. John Warham has been an 
incredible source of information and the 
world is a much better place that he has 
shared it all with us. For that, the Pacific 
Seabird Group honors him with the Life- 
time Achievement Award. We owe him 
much, much more. 

David Ainley, H.T. Harvey & Associates, 
P.O. Box 1180, Alviso CA 95002 USA. 


PACIFIC SEABIRD GROUP 
2000 ANNUAL MEETING - NAPA, CALIFORNIA 



TWENTY SEVENTH ANNUAL MEETING 
23-26 FEBRUARY 2000 


337-4264 Details will be posted on the PSG web site as arrangements for the meeting develop. 

T ,,,, pg G WEB SITE FOR THE MEETING TIME SCHEDULE, PAPER AND POSTER SESSIONS, 
CM MeS sS EVENTS, AND PAPER ABSTRACTS AS THEY BECOME AVAILABLE 
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IN MEMORIAM: Charles Joseph Guiguet 

By Harry R. Carter 


On 11 November 1995 at the joint 
meeting of the Pacific Seabird Group 
(PSG) and the Colonial Waterbird Society 
(CWS) in Victoria, British Columbia 
(B.C.), Charles Joseph Guiguet was 
awarded the Lifetime Achievement 
Award by PSG. At the presentation, 
Guiguet’ s many achievements were sum- 
marized ^nd a 1950 film called “Nature’s 
Outpost - Triangle Island” was shown 
which captured Guiguet studying seabirds 
in the field. Guiguet was a pioneer verte- 
brate biologist in B.C. and served as bi- 
ologist and curator 
of the Birds and 
Mammals 
Division at the 
B.C. Provincial 
Museum (BCPM; 
now the Royal 
B.C. Museum) 
from 1948-1980. 

His efforts to 
better determine 
the distribution of 
birds and 

mammals in B.C. 
led him to remote 
coastal areas 
where his 

collections and 
observations in the 
1940s and 1950s 
led to the 
discovery and first 
insights into the 
vast populations of 
breeding seabirds 
in B.C., mostly 
hidden on isolated, 
forested islands 
shrouded in mist. 

He further conducted some of the earliest 
studies of the Marbled Murrelet, a seabird 
which nests in old-growth forests threat- 
ened by logging, and produced a widely- 
respected series of BCPM handbooks on 
the “Birds of B.C.” 

At the end of World War II in 1945, 
Guiguet (at age 30) returned to Vancou- 
ver, B.C., after distinguished service in 
Europe for the Canadian and Royal Air 
Forces. He returned to zoological studies 
at the University of British Columbia 
(UBC) where he had previously been as- 
sociated with Professor Ian McTaggart- 


Cowan. In 1948, he was hired as a biolo- 
gist by the BCPM in Victoria, B.C. Ef- 
forts to study birds and mammals had 
waned at the BCPM during the war, and 
since McTaggart-Cowan’s departure from 
the BCPM to UBC in 1940. Guiguet was 
to build the bird and mammal collections 
and expand the knowledge of the verte- 
brate fauna of B.C., beyond the then re- 
cent “Review of the Bird Fauna of British 
Columbia” by Munro and Cowan (1947). 
In 1946-1947, 1952 and 1959, he trav- 
elled to the remote Queen Charlotte Is- 


lands, at times with his wife Muriel or 
McTaggart-Cowan, to collect island- 
endemic birds and mammals for the UBC 
and BCPM collections. He became well 
acquainted with naturalist Ronald Stewart 
at Massett. In 1948-1949, he travelled to 
the desolate Goose Islands, off the north 
mainland coast, where he completed his 
UBC Master’s studies (Guiguet 1 953) and 
worked closely with biologist Pat Martin. 
In 1949-1950, Guiguet travelled with 
BCPM biologists G. Clifford Carl, George 
Hardy, and Frank Beebe to investigate the 
Scott Island Group, including Triangle 


Island off the northwestern tip of Van- | 
couver Island (Carl et al. 1951). .. 

In these and other coastal areas, often ■ 
alone and with little support, Guiguet 1 
spent much time discovering and investi- f 
gating the extensive populations of sea- i 
birds breeding on remote B.C. islands j 

which we now know hold most of the j 

world’s Ancient Murrelets, Cassin’s j 

Auklets and Rhinoceros Auklets. His | 
collections and field notes were used ex- ! 
tensively in the “Catalogue of British | 
Columbia Sea-bird Colonies” by Drent j 
and Guiguet \ 

(1961). While | 

UBC Professor | 

Rudy Drent and j 

his students were 

conducting j 
detailed studies i 

of seabirds at 1 

Mandarte Island j 

and other nearby | 

Gulf Islands, 1 

information for j 

the rest of the 
province’s vast 1 

coasts was J 

available almost ) 

entirely from the j 

widely- traveled 1 
Guiguet. For j 

many islands and j 

species, Guiguet j 

had noted either j 

the first nesting 
in the province \ 

or provided the j 

first verification \ 

and description \ 

of nesting since 
early records by j 

egg collectors at the turn of the century ! 
(Guiguet 1950a, 1971; Drent and Guiguet j 
1961; Campbell et al. 1990). The “Cata- j 
logue” was the forerunner of large-scale j 
efforts since the 1960s to document and j 

monitor seabird colonies in B.C. and | 

along the Pacific coast from Alaska to l 
California. Guiguet’s notes also have been jj 
used extensively by Campbell et al. j 
(1990) and Rodway (1991) in their sum- | 
mations of the known history of seabird j 
colonies in B.C. 1 

Guiguet also became enthralled with 1 
the little known Marbled Murrelet during j 
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Charles Guiguet examining specimens in the Birds and Mammals Division of the British 
Columbia Provincial Museum, Victoria, B.C., circa 1970. 


collecting trips in the Queen Charlotte 
Islands and he observed these mysterious 
birds throughout B.C. coastal waters and 
flying inland over forested areas. He also 
collated data from other observers to pro 
duce several important articles, including 
a famous one titled "The Enigma of the 
Pacific” (Guiguet 1956). In these articles, 
he provided many clues for future re- 
searchers to discover inland nesting in 
old-growth forests, including observations 
of nests, eggs collected from oviducts, 
and discoveries of downy young and 
fledglings at inland localities. In retro 
spect, Guiguet reported the first tree nest 
of a Marbled Murrelet in the world, based 
on the discovery by Walter Feyer of an 
adult and broken eggshells in a felled 
hemlock near Masset in 1953. Guiguet’ s 
observations and papers were instrumen- 
tal in the original deductions that Marbled 
Murrelets nest primarily in old-growth 
forests (Guiguet 1950b, 1971, Sealy and 
Carter 1984). This assertion has fueled the 
recent (since the late 1980s) onslaught of 
research on Marbled Murrelets to fully 
demonstrate this fact and to congeal our 
concerns about the effects of logging on 
this species all along the Pacific coast 
from Alaska to California. 

From 1954-1983, Guiguet produced a 
series of 10 BCPM handbooks on the 
birds of B.C. In addition, he co-authored 
the extensive and well-known handbook 
on the “Mammals of B.C.” with McTag- 
gart-Cowan (Cowan and Guiguet 1956). 
Together, these handbooks provided a 
more complete coverage of the natural 
history and distribution of seabirds 
(Guiguet 1957, 1972), waterfowl (Guiguet 
1958), shorebirds (Guiguet 1955) and 
other birds (see citations in Campbell et 
al 1990), based in his own intimate un- 
derstanding of wildlife from decades of 
collecting and observing. Even today, 
these handbooks are used widely by both 
birdwatchers and experienced researchers, 
often providing important data on little 
known aspects of natural history. For 
many decades, these handbooks filled the 
gap between Munro and Cowan (1947) 
and Campbell et ah (1990), other large 
summaries of information on birds in B.C. 

In 1969, Guiguet oversaw the transi- 
tion of the Birds and Mammals Division 
of the B.C. Provincial Museum from the 
cramped quarters in the east wing of the 
Parliament Buildings to their current 
structure and site next door. He hired 
many biologists, including R- Wayne 
Campbell (later the lead author for the 
recent amazing compendium on the 


PSG NEWS 

“Birds of B.C.” [Campbell et al. 1990]), 
and oversaw the expanded division during 
the 1970s which conducted many expedi- 
tions to better understand the bird and 
mammal fauna of B.C. , including the first 
complete surveys of seabird colonies in 
B.C. in 1975-1977. He strongly influ- 
enced the lives and careers of many col- 
leagues and budding biologists during his 
tenure. Guiguet retired in 1980 and, with 
wife Muriel and their extended family, 
leads an active life in Victoria. The 
Guiguets are well known for their fishing 
prowess. Charles’ classic wooden boat 
The Pride of the Fleet, which had a com- 
mercial license for many years, still plies 
the waters of Oak Bay as it has for over 
45 years. 

Space constraints prevent a complete 
description of this remarkable individual’s 
life and overall contributions to the 
knowledge of birds and mammals in B.C. 
Refer to Campbell et al. (1990) for a re- 
cent citation list for Guiguet’ s many pub- 
lications. Mortimore (1954) provides 
other important details on Guiguet s life. 
This brief summary on his contributions 
related to seabirds has benefitted from the 
comments and efforts of R.W . Campbell, 
M. Lambert, I. McTaggart-Cowan, and E. 
Taylor. Charles and Muriel Guiguet pro- 
vided many important details. 
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CALL FOR PSG EXECUTIVE 
COUNCIL NOMINATIONS 


Bach year positions on the Pacific 
Seabird Executive Council are open for 
nomination of candidates. All PSG mem- 
bers are eligible to nominate candidates 
and candidates must be members of PSG 
in good standing (dues paid). Nominators 
are encouraged to determine if potential 
nominees are interested in serving, that 
they have the time and resources to devote 
to a position should they be elected, and 
that they can attend annual meetings. The 
following positions are open for the 2000- 
2001 period: Chair, Secretary, and Re- 
gional Representatives for Northern Cali- 
fornia, Hawaii and the Pacific, Old World 
(and most of the rest of the world), and 
Alaska-Russia. Nominations for a student 
member of the Executive Council are 
needed, and will appear on the election 
ballot, providing the proposed amendment 
to the PSG bylaws providing for a Student 
Representative is approved by the mem- 
bership (SEE BELOW). Please send 
nominations and suggestions to Pat Baird, 
Nomination Committee Coordinator - see 
PSG Committee Coordinators list at back 
of this issue for contact information. 


ALAN BURGER IN SEYCHELLES 


If you have been trying to reach Alan 
Burger without success, it is no doubt 
related to his being in the Seychelles in 
the Indian Ocean. Alan, accompanied by 
his wife Andrea, and son for the summer, 
are to spend a full year working on con- 
servation programs. Although Alan is not 
reachable by telephone or facsimile, he 
usually has access to his e-mail address, 
once about every two weeks. 


NEW EDITOR FOR PACIFIC SEA- 
BIRDS NEEDED 


The Pacific Seabird Group seeks a 
new Editor for Pacific Seabirds, effective 
with the spring issue 2000 of Pacific Sea- 
birds. Die Editor is responsible for all 
aspects of the editorial process from 
working with authors and other contribu- 
tors through copy editing, layout, printing 
and distribution. The Editor needs to ac- 


tively seek contributions for Pacific Sea- 
birds. The Editor is assisted by associate 
Editors for Conservation and Technical 
Manuscripts, and meeting abstracts and 
regional reports editors. Experience with 
desktop publishing, and possession of 
appropriate software, are essential. Please 
contact the PSG Chair or Editor if you are 
interested in assuming the responsibilities 
of this position. A commitment of at least 
three years is desirable. 


ENDOWMENT FUND REACHES 
GOAL 


The Pacific Seabird Group Endow- 
ment Fund was created to support the 
production and printing of PSG approved 
publications. The amount of $100,000 
was early set as a goal for the fund to 
reach before interest on the fund would be 
available. The fund has now reached the 
$100,000 goal, a result of sound invest- 
ments, continued contributions, and re- 
sisting the temptation to utilize the funds. 
The fund trustees, Craig Harrison, 
Malcolm Coulter and the Treasurer, are to 
be congratulated for steering the fund to 
this point. Expenditures of interest require 
approval of the Publications Committee 
and the Executive Council. Potential 
authors or editors of publication projects 
should consider the fund as a partial 
source of support, to be added to outside 
funding. Contact the Publication Com- 
mittee if you have a potential publishing 
project. 


PSG COMMITTEE MISSION 
STATEMENTS NEEDED 


PSG Committee Coordinators are 
reminded that they need to prepare a 
"mission statement" for their committee to 
be presented to the Executive Council at 
the next meeting in February 2000. 


1999 PSG MEETING HIGHLIGHTS 


The Pacific Seabird Group held its 
26th Annual Meeting, 24-28 February 
1999, at the Inn at Semi-Ah-Moo near 
Blaine, Washington. The tally of regis- 
tered participants was 220, including 40 
students. The scientific program began 
with plenary presentations by JOHN 


WARHAM ("Petrel puzzles and prob- I 
lems") (SEE FORUM, this issue) and | 
FRED COOKE ("Survival and fecundity I 
of Marbled Murrelets at Desolation 1 
Sound, B.C."). Highlights of the program 
included two day-long symposia: "Seabird 
By-catch: Trends, Roadblocks and Solu- 
tions", chaired by ED MELVIN, and Cli- J 
mate Variability and Seabird Response", 
chaired by WILLIAM SYDEMAN. Over- | 
all, there were 98 oral and 29 poster pres- 
entations. MICHAEL A. LITZOW was f 
chosen for the "Best Student Paper" award 1 
for his oral presentation on "Conse- | 
quences of variability in prey abundance | 
and prey energy content for breeding Pi- f 
geon Guillemots". MYRA FINKEL- f 

STEIN won the "Best student Poster" f 
award for her poster titled "Immune j 
function as a biomarker for contaminant } 
exposure in seabirds: development of | 
sample storage and analysis methods". | 
JOHN WARHAM was presented with i 
PSG's highest honor, the Lifetime f 

Achievement Award (SEE ABOVE), for 
his extensive and pioneering contributions f 
to our understanding of petrels and other | 

Pacific seabirds. | 


PSG STUDENT REPRESENTATIVE 1 
PROPOSED CHANGES TO BYLAWS j 


The PSG Executive Council at the I 
1999 meeting approved changes to the | 
PSG Bylaws to provide for a Student Rep- J 
resentative on the Executive Council. A 
ballot is enclosed with this issue of Pacific 
Seabirds for the membership to vote on 
the proposed changes. If approved by the 
membership a Student Representative can 
be voted for this fall and take a seat on the 
Executive Council after the 2000 annual 
meeting. Proposed changes and additions 
are shown in brackets, below. 

Article III. Executive Council 

Section 1 . Composition. The Group shall 
be governed by a board of directors called 
the Executive Council composed of six ; 
Officers, eight Regional Representatives, I 
the Editor of the Group's regular serial f 
publication, [and one Student Representa- | 
five], | 

[Section 6. Student Representative. | 

Clause A. Any individual who is a Stu- f 
dent Member of the Group is eligible to 
run for the office of Student Represents 

j 


Pacific Seabirds • Volume 26, Number 1 • Spring 1999 • Page 17 


live. The Student Representative will be 
elected for a term of two years and is not 
limited to serving only a single term. 11 
the elected Student Representative 
changes from student status during the 
term of office, the Student Representative 
will complete the term of office as 
elected. 

Clause B. Duties. The Student Represen- 
tative will maintain regular correspon- 
dence with Student Members and promote 
dialogue among Student Members. The 
Student Representative will act as a liai- 
son between Student Members and the 
Executive Council, fostering communica- 
tion and common goals for student-related 
issues and concerns.] 

Article IV... 

Section 2. Balloting. When at least on 
member has been nominated for a single 
regional seat on the Executive Council, 
the Coordinator of the Election committee 
will mail a ballot bearing the nominations 
to all members with residence in the area 
icpresented by the seat. Prior approval 
shall be obtained from said nominees. 
Thirty days will be allowed for the elec- 
tion ballots to be returned to the Coordi- 
nator of the Elections Committee, who 
will tabulate ballots and inform the Editor 
of the Group's regular serial publication 
and other Council members as to the re- 
sults of the election. Seats representing 
each region will be filled by the nominees 
receiving the largest vote for each seat. In 
the event of a tie, the selection shall be 
made by a majority vote of the current 
Executive Council. Vacancies occurring 
on the Executive Council due to a lack of 
nominations shall be filled by a majority 
vote of the Council. Council members 
elected in this manner need not live in the 
area they represent. [Only Student Mem- 
bers are eligible to vote for the Student 
Representative. In the event of a tie, the 
: selection will be made by a majority vote 

! of the current Executive Council.] 


EXECUTIVE COUNCIL VOTING 
PROCEDURES - PROPOSED BY- 
LAWS CHANGE 


The following amendment to the Pa- 
cific Seabird Group Bylaws was approved 
by the Executive Council at the 1998 PSG 
meeting in Monterey, California and at 
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the 1999 meeting in Blaine, Washington. 

A ballot is enclosed for voting. 

The Executive Council sometimes 
needs to vote between Annual Meetings, 
and a discussion ensued about alternatives 
to our current bylaws regarding voting 
procedures. PSG is registered as a non- 
profit group in the State of California. 
According to California nonprofit law, the 
Council can call special meetings by giv- 
ing advance notice to members (4 days by 
mail or 48 hours by telephone), and can 
vote by mail or conference call. The PSG 
Bylaws say that notice of special meetings 
must be given 30 days in advance. A 
motion was approved to submit a Bylaws 
amendment to PSG members that would 
allow PSG to adopt California laws on 
notification for special meetings. 

Therefore, the following Bylaws 
Amendment is submitted to a vote of the 
PSG membership: 

Delete Article V, Section 1, Clause A, 
sentence 4 and replace it with "Notice 
shall be addressed to all Executive Coun- 
cil members in accordance with the laws 
of the State of California." 


MANAGEMENT OF ENDOWMENT 
FUND - PROPOSED BYLAWS 
CHANGES 


The following amendment to the Pa- 
cific Seabird Group Bylaws was approved 
by the Executive Council at the 1998 PSG 
meeting in Monterey, California and at 
the 1999 meeting in Blaine, Washington. 

A ballot is enclosed for voting. 

The executive council approved a 
motion to submit an amendment to the 
Bylaws regarding the management of an 
Endowment Fund. In brief, the amend- 
ments state that the Fund shall be used to 
support PSG publications and will be 
managed by three Trustees from PSG, one 
of which will be the Treasurer. The 
Trustees will report annually to the Ex- 
ecutive Council and actual expenditures 
will be by recommendation of the Publi- 
cations Committee and majority vote of 
the Executive Council. All monies from 
life memberships, donations, and other 
sources will go to the Fund. 

The following Bylaws amendment is 
submitted to a vote of the PSG member- 
ship: 


Article VI, Section 3. Endowment Fund. 

Clause A. Name and goal. The Group 
may maintain an Endowment Fund, the 
goal of which is to accumulate a core of 
funds. The funds shall be used to support 
production of the Group's publications. 

Clause B. Trustees. Tht Endowment 
Fund shall be managed by three Trustees, 
who shall be members of the Group. The 
Treasurer of the Group shall be one of the 
Trustees. The other Trustees shall be ap- 
pointed by the Chair, who should if possi- 
ble select individuals with relevant in- 
vestment experience. Appointed Trustees 
may only be removed by majority vote of 
the Executive Council. 

Clause C. Management. The Endowment 
Fund shall receive monies from all Life 
Memberships, and from donations, be- 
quests, and other sources as determined 
by majority vote of the Executive Coun- 
cil. The Endowment Fund shall be in- 
vested as determined by unanimous 
agreement of the Trustees. If the Trustees 
cannot decide on management of the 
Fund, the Executive Council shall do so 
by majority vote. 

Clause D. Expenditures. The Trustees 
shall report annually to the Executive 
Council on the funds available for expen- 
diture. In determining the availability of 
funds, the Trustees shall manage the En- 
dowment Fund to protect the principal of 
the Endowment Fund over time. The ac- 
tual expenditure of funds shall be recom- 
mended by the Publications Committee 
and decided by majority vote of the Ex- 
ecutive Council. 

Clause E. Purpose of Expenditures. 
Funds determined by the Endowment 
Fund Trustees to be available for expen- 
diture may only be used for the produc- 
tion of Pacific Seabird Group publica- 
tions." 


PSG WEB SITE SEABIRD GALLERY 
NEEDS CONTRIBUTIONS 


Images of seabirds of the world are 
needed for the PSG Seabird Gallery on 
the PSG web site. Images of birds flying, 
on the water, on nests, all age classes, 
colonies, and nest sites are needed. Sound 
recordings can be incorporate. Check out 
the site - contributions are needed. 
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REPORT OF THE SECRETARY 


SUMMARY OF PROPOSED MINUTES OF THE 1999 PACIFIC SEABIRD GROUP 

EXECUTIVE COUNCIL MEETING 

Semi-ah-moo Resort, Blaine, Washington, 24 and 27 February, 1999 
By Kathy Kuletz , Secretary 


(Note: The full text of the Proposed min- 
utes is available from the Secretary, Kathy 
Kuletz fkathy_kuletz@fws.gov]. The 
minutes will become official when they 
are approved by the 2000 Executive 
Council meeting). 

The council met on 24 and 27 Febru- 
ary 1999 at the Semi-ah-moo Inn in 
Blaine, Washington. Both meetings were 
called to order by Chair Alan Burger. 
Present at the first meeting were Jan Hod- 
der, Ed Murphy, Tony Gaston, Rob 
Suryan, Pat Baird, Beth Flint, Jim Lov- 
vorn, Pat Mock, Kim Nelson, Kathy Ku- 
letz, Vivian Mendenhall , Bill Sydeman, 
Craig Harrison. Attending ex-officio were 
Ken Warheit, Julia Parrish, Scott Hatch, 
Charla Sterne. Proxies were held by Hod- 
der for Roy Lowe, Burger for Mark 
Tasker, and Harrison for Steve Speich. 
The second meeting was attended by 
Murphy, Gaston, Baird, Suryan, Nelson, 
Flint, Mock, Hodder (also proxy for Jim 
Lovvorn), Burger (also proxy for Mark 
Tasker), Harrison (also proxy for Steve 
Speich), Kuletz and Dave Duffy. The 
minutes of the January 1998 meeting were 
approved. Reports of Officers were pro- 
vided to the Chair and are available in 
Pacific Seabirds (PS). Alan thanked 
Steve Speich for his good work on the 
Web page and investigation into elec- 
tronic journals. 

OLD BUSINESS 

REPORTS OF OFFICERS AND 
COMMITTEES 

FINANCIAL MATTERS 

Report from the Treasurer: J. 

Hodder reports that PSG’s financial status 
is good and we have about $27,000 for 
operating costs. We dipped into reserves 
to support the PSG meeting, but this is 
typical and will be repaid after the meet- 
ing’s expenses. Annual operating costs 
for PSG run about $11,000. The new 
treasurer (Breck Tyler) will be brought up 


to speed with the accounting program. 
The Endowment Fund is currently at 
about $90,000. Harrison, Hodder and 
Malcolm Coulter will plan what to do 
when we reach the goal of $100,000. 
Before passing the budget ,an amendment 
was passed to allocate $750 to help fund 
transportation costs for the guest speaker. 

There was discussion about the need 
for a discretionary fund to help with costs 
of speakers and people receiving awards. 
Currently, extra funds come from individ- 
ual contributions. It was suggested that if 
more members knew about the need for 
extra funds, fewer individuals would have 
to foot the bill. A contribution request 
could be included on ballots or member- 
ship forms. 

PUBLICATION COMMITTEE 

EVOS Restoration Report. - K. 

Warheit discussed the possibility of resur- 
recting the EVOS Restoration project. 
There is a need for a scholarly reference 
that can be used in current and future oil 
spills. The current Technical Publication 
would form the foundation, with each 
chapter filled out by selected authors. 
Money could be used for author stipends 
and page charges. The money ($15,000 
from EVOS Trustee Council) is not 
enough to complete the task. George Di- 
voky and K. Warheit are open to help and 
suggestions. They will provide a detailed 
proposal and line up a publisher. K. War- 
heit points out that requests for the Tech- 
nical Publication ($18) be forwarded to 
the Secretary. 

The Seaduck Symposium will be 
published soon, at no additional cost to 
PSG. The Bycatch Symposium will be 
covered by money arranged by Ed 
Melvin. Die Proceedings of the 25th 
Anniversary Symposium are being re- 
worked due to delays in obtaining fin- 
ished chapters and securing a publisher. 
Only 7 of 1 7 chapters are written, and 
those were written for a book. To publish 
in Studies in Avian Biology would require 


rewriting the completed chapters. A. Bur- 
ger and D. Duffy recommend changing 
some authors, redefining two chapters, 
and going with the Smithsonian. There is 
no need to vote on funding yet. Duffy will 
report back later about other options. 

The “Seabirds of the Russian Far 
East” is being published with funds from 
Canadian Wildlife Service (CWS). There 
should be some profit, so PSG will re- 
cover costs and extra profits will go to 
CWS. We authorized the publication 
committee to enter an agreement with 
CWS for its publication. 

Web Site: We discussed concerns 
about offering PSG abstracts on the web 
site. Some members wondered whether 
people would tend not to join PSG if they 
can obtain the abstracts from the meetings 
off the web. The general consensus is that 
access to abstracts is not a major reason 
people join PSG, and so it should not be 
an issue. 

OTHER COMMITTEES 

Sunset Law for Committees - As M. 
Tasker did not provide a draft Sunset rule, 
a motion was approved to move on this 
issue at this meeting. P. Baird and K. 
Nelson presented a draft plan for deter- 
mining if a committee should continue. 
They provided a list of actions, contacts, 
and chain of inquiries. Baird offered to 
draft the guidelines for publication in the 
next PS. There is no need for a bylaw 
amendment. 

Elections- P. Baird reports there 
were only 40 responses to the last ballot. 
To ensure best coverage and wider selec- 
tion, it is recommended that the Secretary 
announce requests for call for nomina- 
tions in Pacific Seabirds. Regional repre- 
sentatives should enlist others to run in 
their regions. Part of Regional Represen- 
tative’s job should be to enlist >2 people 
to replace them. 
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Awards Committee- K. Nelson 
would like to standardize awards and pre- 
sent certificates to some past recipients 
which were never properly acknowledged. 
There is also a need to standardize life- 
time achievement nominations, which are 
currently informal. Nelson recommends 
that PSG produce a list of potential candi- 
dates for later circulation and considera- 
tion. Any members that would like to add 
names to this list are encouraged to send 
nominations to A. Burger. 

Restoration committee: B. Sydeman 
reports that the Tenyo Maru Restoration 
plans have been finalized and written up. 
Dave Ainley will be taking over as coor- 
dinator of Restoration Committee. Be- 
cause Dave will be gone 2-3 months per 
year, Mike Parker will fill in as needed. 
There was discussion whether PSG needs 
to respond on an annual basis to long-term 
oil spill programs. The Chair is desig- 
nated to draft or sign PSG comments on 
restoration plans. 

Seabird Monitoring committee- S 
Hatch reports significant progress this 
year, with the database (pulled together 
by Charla Sterne) about 80% completed. 
The database is on CD and was distrib- 
uted for comments among PSG members 
and other contributors. So far, they ha- 
ven’t had much feedback. Data entry and 
retrieval are the main issues of interest. 
The database has 12,000 observations of 
1900 time series for many seabird pa- 
rameters. One possible avenue for even- 
tual distribution is the internet. Hatch 
suggests that Stern be kept on as database 
manager. 

There followed a discussion about the 
tracking of large contracts like this. PSG 
charged a 5% administrative fee, which 
would likely not cover the accounting fees 
of an audit. After discussion, a motion to 
charge a minimum 10% in future con- 
tracts failed to pass. The consensus was 
that contracts vary and administrative 
costs should be determined by project. 

Japanese Seabird Conservation 
Committee (K. Nelson) published their 
report in PS. They suggest changing die 
committee name to ‘Far East Seabird 
Conservation Committee’, since they are 
now dealing with more than just Japanese 
seabirds. Marbled Murrelet Technical 
Committee (K. Nelson for T. Hamer) has 
the report in PS. The inland protocol 
should be done by next fall, following 
final analyses. The new coordinator for 


the inland protocol is Diane Evans. Xan- 
tus’ Murrelet Committee (A. Burger for 
B. Everett) opened discussion about the 
move to continue or disband this com- 
mittee. Several members want this com- 
mittee to continue. Others think that ex- 
isting committees (ie., Conservation) 
should be able to form a ‘task force for 
individual species that lasts 1-2 years. 
Currently, the mandate is to decide 
whether to list Xantus’. Others want to do 
more, as there are conservation issues 
related to this species. These issues will 
be taken up later by interested members. 

Conservation Committee. - C. 
Harrison did a lot of miscellaneous corre- 
spondence on variety of issues. The big- 
gest issue was the Caspian tern colony on 
Rice Island, Columbia River, which the 
Army Corp of Engineers wants to destroy; 
the outcome has been disappointing. He 
dealt with Alaska longline regulations and 
gillnet issues of Canada and U.S. There 
are no longline regulations in Hawaii yet, 
but they may be moving toward proposing 
rules. Details are in the Conservation 
Committee report. Harrison is on the 
board of the American Bird Conservancy 
and 2nd delegate for the Ornithological 
Council. Because PSG joined IUCN, 
we’re now an international NGO, which 
will allow us to get involved with interna- 
tional issues and have more impact. We 
could add these umbrella organization 
logos to our letterhead and web site, to 
emphasize our international focus. 

OSNA - The EXCO was disap- 
pointed by the recent rejection of our ap- 
plication to join the Ornithological Soci- 
ety of North America (OSNA). A. Burger 
will write a letter to OSNA to suggest 
they reconsider us when their internal 
problems are settled. 

North American Waterfowl Con- 
servation Plan. - J. Lovvorn reported on 
his work with the NAWC plan. There is 
no consensus on what input PSG should 
have regarding this plan. So far we have 
been on the fringes of its development. 

NEW BUSINESS 

Annual meetings- K. Nelson has a 
list of 4 local committees that would host 
meetings. Only the first ( San Francisco 
Bay area in 2000) is definite. There was 
concern about the cost of rooms in the 
Bay area (being researched by Ken 
Briggs) and exactly what site to use next 


year. K. Briggs will expand his search 
area and find a better deal. Beth Flint is 
on the Hawaii local committee for 2001. 
They’re most interested in Kauai (better 
for seabirds). 

We discussed student support. En- 
dowment Awards could go towards sup- 
porting some students. There is discus- 
sion about whether it should be ad hoc or 
a continual, well defined process. Per- 
haps this could be a job for the student 
representative. Some members note that 
we already give student discounts for PSG 
meetings, in registration and rooms. 
There have been requests for student sup- 
port for travel to meetings. This would be 
costly and exclusive, since at most we 
could only provide for one or two stu- 
dents. 

There were questions about latitude 
for local committee regarding vendors at 
meetings. Harrison points out that the 
rules are already in the Handbook. These 
types of decisions should be left up to 
local committees. Examples of what’s 
been done will be included in the Hand- 
book. 

The length of presentations and con- 
current sessions is still problematic. It is 
suggested that 20 min. papers, with fewer 
papers and more posters, is more desirable 
than 10 min. papers and concurrent ses- 
sions. Many papers are annual reports of 
on-going projects. Its agreed that the 
Chair Elect should send out notice rec- 
ommending posters for updating ongoing 
projects. New studies and those being 
wrapped up would get first consideration 
for oral presentations. J. Parrish will draft 
a notice for the Handbook regarding rules 
for papers and K. Nelson will draft a 
memo for PS to encourage limited oral 
presentations. 

Bylaws -The last update of bylaws 
was in 1994. The Secretary needs to up- 
date the bylaws, which is also necessary 
for taxes. K. Kuletz will see that the 
newly passed bylaw amendments are sent 
to the members for a vote of approval. 

PSG Handbook - K. Nelson has up- 
dated a new draft of a PSG operational 
handbook and will be soliciting reviews. 
She will continue this project after she 
leaves the EXCO. 

North American Bird Banding 
Council. - K. Nelson went to the NABC 
meeting last year. Last year we voted to 
not join NABC, but they ask that we re- 
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consider. Most other bird groups in N. 
America have already joined. Cost is 
about $200. We would be asked to de- 
velop the manual and standards for sea- 
bird banding. These may influence or be 
used by government agencies to develop 
regulations, so members will be involved 
anyway, and we may as well be involved 
officially. A motion was passed to join 
the NABC. There was discussion about 
who would go to the meetings as PSG 
representative, and what that would cost. 
The delegate should be a contact point 
between us and NABC. 

Student representation - We discus- 
sion the idea of a student representative 
on the EXCO. Giving students full par- 
ticipation will expose them to financial 
problems and decisions that EXCO deals 
with. Few members sit in on EXCO 
meetings anymore, and maybe a student 
rep would encourage greater participation. 
A motion was passed to establish a stu- 
dent representative on the executive coun- 
cil, to be elected by students, as a full 
voting member. As this may require a 
bylaws amendment, E. Murphy and J. 
Parrish will look into the need to change 
bylaws. 

Voting by email. - Discussion about 
whether we should allow voting by email. 
It is a standard form used by other groups. 
We would need to change bylaws. No 
motion is made, and the bylaws stay as is. 

Electronic Journal.- Alan summa- 
rized the options and opened the discus- 
sion about an electronic journal. The first 
issue is whether we should take over the 
journal ' Marine Ornithology . John Coo- 
per is the founder and will meet with us 
later at the meeting. The advantage is that 
it is an existing journal with an experi- 
enced board and has a following. Cur- 
rently it deals more with the southern 
hemisphere. A disadvantage is that it is 
about 4 years behind in publishing. The 
electronic journal will need a good edito- 
rial support system and a professional 
web site person. 

After meeting with Cooper, we dis- 
cussed the need to develop a prospectus 
and business plan for the electronic jour- 
nal. J. Parrish, T. Gaston, and P. Mock 
will draft a business plan working closely 
with Steve Speich (as managing editor 
/web distribution). T. Gaston is willing to 
be scientific editor, depending on time 
alloted from his job. Part of the prospec- 
tus would be coming up with a new edi- 


tor. Another part is to connect with other 
seabird groups, (ie., Southern Hemi- 
sphere). A. Burger will work with John 
Warham to connect with New Zea- 
land/Australia etc. Other bird groups may 
at least want to add our option to their 
web page, even if they don't want the 
journal. A motion is passed to allocate 
$500 to Speich to develop the technical 
aspect of the journal. 

April EXCO meeting. - Several is- 
sues related to the journal will need to be 
decided on by April. The EXCO agreees 
to meet by phone in early April to vote 
about the electronic journal and bylaw 
changes to allow a student representative. 
The buisiness plan and prospectus should 
be sent out by March 20 to allow others to 
review options before the meeting. 

Rules for use of membership list. - 

There was a motion a few years ago that 
we charge $50 for use of our list. There 
are concerns about handing out the list. If 
it’s the publisher of a book, they can ad- 
vertise in PS. A motion was passed that 
PSG as a general rule doesn’t sell or give 
the membership list to commercial or- 
ganizations or individuals, and that the 
use of the membership list by nonprofit 
organizations or individuals should be at 
the discretion of the Chair after consulta- 
tion with the executive council. 

Committee Mandates. - K. Nelson 
still doesn’t have committee mandates 
from everyone. A. Burger recommends 
that Nelson put the mandates in the PS. 
There is discussion abut whether we need 
to edit and vote on them first. Its decided 
to put the mandates in PS next year, then 
ask for comments. K. Nelson will get 
them in to PS for publication. 

PSG Archives. - Archiving PSG 
items is an ongoing problem. We have no 
permanent place to keep everything and 
often resolutions are passed and then for- 
gotten. Vivian Mendenhall published 
them in 1995 in PS, but they need to be 
updated and in one document. The Sec- 
retary should consolidate all resolutions 
and any legal documents related to PSG. 
Everyone should send their important 
records to the Secretary or Treasurer (for 
financial items). Email records are an- 
other issue, and the secretary is backing 
up important email. It would be useful to 
have electronic copies of email corre- 
spondence, particularly for the Treasurer, 
and backup copies. 


Vision Working Group. - T. Gaston 
published the results of the Vision Meet- 
ing and his proposed Conservation Ap- 
praisal Plan (CAS) in PS. We discussed 
CAS at the April 1998 Vision meeting 
(attended by Burger, Kuletz, Gaston, Par- 
rish). The plan is to submit the CAS pro- 
posal for a Packard Grant. Nothing is 
resolved in terms of money and time 
commitment for PSG. The recommenda- 
tions from the vision meeting were exten- 
sive and involved a move toward more 
proactive conservation. Parrish and Gas- 
ton will put out a survey that will ask 
about the status of seabirds outside North 
America. They will collate and publish it 
in PS. We should initiate the survey now 
to prepare for a new grant. The $100,000 
grant would begin only the first phase. 
The project would require a permanent 
home for the program and PSG adminis- 
trative responsibilities. A. Burger is still 
working with J. Parrish on a new Packard 
Grant. 

Discussion centered on the effort the 
CAS will require, especially in the same 
year we try to launch a journal. There is 
not enough information now to decide to 
omit or delay either the journal or Packard 
grant. A consensus will be drawn after the 
early April meeting. Parrish and Gaston 
will move ahead as planned with the 
questionnaire. It is recognized that even if 
we can’t implement the plan, PSG will 
have provided a worthwhile service in 
devising the plan. 

Member Sponsorship. - R. Suryan 
was asked to bring up the issue of spon- 
soring people in other countries for mem- 
bership. PSG is already doing this for 
several people in undeveloped countries. 
Another option is for a member to pay the 
dues for someone they want to sponsor. 
We usually request the sponsored member 
write something in PS to keep PSG up- 
dated on their region. Currently this relies 
on Malcolm Coulter to contact others. 
Maybe we need some mechanism to allow 
people to solicit PSG for sponsorship. 
Suryan will contact Malcolm about the 
process. It is suggested that PS have a 
piece to encourage members to contribute 
or sponsor someone. Perhaps the Treas- 
urer could ask for contributions to support 
potential members in underdeveloped 
countries (i.e., in dues notice). 

The meeting adjourns with the motion to 
thank retiring members (Tony, Pat, Jan, 
Kim) for all their good work, and the local 
committee for a great site and meeting. 
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Prepared by Danielle Prenzlow Escene 


within each section. 


PETREL PUZZLES AND PROBLEMS 

John Warham. University of Canterbury, 
Christchurch, NEW ZEALAND. 

I will discuss a range of difficulties and 
unknowns — anatomical, behavioural, 
and physiological — regarding tubenoses, 
e.g. the roles of olfaction, capture of birds 
using vocal and other lures, census meth- 
ods, sound production, birds in deep bur- 
rows, and DNA taxonomy. 

SURVIVAL AND FECUNDITY OF 
MARBLED MURRELETS AT DESO- 
LATION SOUND, B.C. 

Fred Cooke * L2 , Lynn W. Lougheed L2 , 
Gary Kaiser and Sean Boyd . 
'CWS/NSERC Chair of Wildlife Ecology, 


PLENARY PRESENTATION 

Simon Fraser University, Burnaby, British 
Columbia, V5A 1S6, CANADA, 
fcooke@sfu.ca; 2 Pacific Wildlife Re- 
search Centre, Robertson Rd. Delta, Brit- 
ish Columbia, CANADA. 

A marked population of Marbled Mur- 
relets (. Brachyramphus marmoratus ) has 
been studied in considerable detail since 
1991 at Desolation Sound, British Co- 
lumbia. During that time 1,154 birds have 
been caught using either a mist-netting or 
dip-netting technique and more than 100 
birds have been recaptured at least once, 
with a recapture rate of 12.5%. Using 
CMR methodology on these data, we up- 
date our estimation of local annual adult 
survival of this population to the value of 
0.848 (0.604 - 0.953) using the program 
MARK. This is close to the value pre- 


dicted by Beissinger (1995) assuming an 
allometric relationship between survival 
and body size in alcids. Forty adult mur- 
relets had radio transmitters applied to 
them in May and their subsequent move- 
ments noted for nesting activity. Ten of 
these did not nest, but 24 were followed to 
nests and 23 nests were found. Five nests 
that were active in late chick rearing were 
climbed, and three of these fledged 
chicks. Breeding success of this sample, 
the largest sample of active nests ever 
discovered in a single season in this spe- 
cies, was estimated at around 39%, with 
an overall fecundity (including the non- 
breeders) of 29%. There are however 
large error estimates in these values and 
larger samples are needed. Nevertheless 
these estimates provide initial data on 
which to begin population modeling. 


CLIMATE VARIABILITY SYMPOSIUM 


EL NINO 1997-98: SEABIRD RE- 
SPONSES FROM THE SOUTHERN 
CALIFORNIA CURRENT AND GULF 
OF CALIFORNIA 

Daniel Anderson *\ James Keith 2 , Edu- 
ardo Palacios', Enriqueta Velarde , 
Eranklin Cress', and Kirke A . King . 
'Dept, of Wildlife, Fish & Conservation 
Biology, Univ. of California, Davis, CA 
95616, USA, dwanderson@ucdavis.edu; 
*8027 E Philips Circle, Englewood, CO 
80112-3209, USA; 3 Ave. Copilco 300, 
Edif 11-404, Col. Copilco, 04360 Mex- 
ico, D.F., MEXICO; 4 USFWS, 2321 W. 
Royal Palm Rd., Phoenix, AZ 85021, 
USA. 

El Nino 1997-98 caused significant ef- 
fects on breeding and wintering seabirds 
of Baja California and Southern Califor- 
nia. In 1998, there were about 1200 BRPE 


nest attempts in the Midriff of the Gulf of 
California compared to a long-term aver- 
age of about 25,000 nests (<5% of nor- 
mal); one nest produced young. BRCO, 
DCCO, and YFGU followed the same 
trends, but some did produce a few young 
(<5% of normal). BRPE and BRCO effort 
and productivity improved north from 
Baja California into California and in the 
La Paz area, but was still highly variable 
(<1% to <90% of normal). In the South- 
ern California Bight (SCB), BRPE nesting 
effort in 1998 was <47% of 1997, but 
productivity (associated with chick mor- 
tality) in 1997 (as ENSO conditions set- 
in) was 0.3 YY/N, compared to 0.9 in 
1998 (as ENSO subsided). Depressed 
nesting effort in the Gulf of California 
also occurred in BRBO, BFBO, LESP, 
BLSP, ELTE, ROTE, and HEEG; off 
western Baja California in ROTE, DCCO, 
and CATE; and in the SCB, also in BRCO 


and DCCO. At Rasa Island (where >95% 
of the species nests), numbers of territo- 
rial HEEG were not reduced, but the pro- 
portion of these potential breeders that 
laid eggs was reduced. Productivity was 
0.01 YY/N compared to 0.47 in 6 previ- 
ous, non-ENSO years. ELTE nesting in 
1998 consisted of 180 nests compared to 
about 40,000 averaged over 9 previous 
years; but those few ELTE reproduced 
normally. YFGU were more dispersed 
and pelagic than expected and storm- 
petrels occurred at sea in much lower 
abundances than during non-ENSO peri- 
ods. Resident seabirds such as BRPE and 
boobies also suffered elevated mortality in 
winter 1997-98; but mortality was much 
more pronounced in wintering species 
such as grebes and loons, and it extended 
into June 1998. Dying EAGR in the Gulf 
of California and off the Baja California 
west coast were emaciated. OSPR, a resi- 
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dent feeding on resident fish, was more 
successful; yet, still only about X A of the 
original OSPR nesting attempts in Bahia 
de los Angeles were still occupied by May 
1998, producing only 0.3 fledglings per 
nest attempt, the lowest level yet re- 
corded. Overall, 1997-98 was the most 
extensive El Nino-related nesting failure 
in Baja California seabirds in 30+ years of 
detailed study. 

ANOMALOUS WEATHER EVENTS IN 
THE SOUTHEASTERN BERING SEA: 
THE CONDITION OF SHORT-TAILED 
SHEARWATERS IN 1997 AND 1998 

Cheryl L Baduini* 1 , K. D. Hyrenbach 2 
and G. L Hunt, Jr? 'Dept, of Ecology 
and Evolutionary Biology, University of 
California at Irvine, Irvine, CA 92697, 
USA, cbaduini@uci.edu, glhunt@uci.edu; 
2 Scripps Institution of Oceanography, 
University of California at San Diego, La 
Jolla, CA 92093, USA, khy- 
renba@ucsd.edu 

Both 1997 and 1998 were marked by 
unusual weather conditions in the south- 
eastern Bering Sea, however the patterns 
were strikingly different. In 1997, a high 
pressure anomaly occurred over the Ber- 
ing Sea and resulted in low winds and few 
severe storms in June and July, an unusu- 
ally warm mixed-layer in summer, and 
depletion of macronutrients to greater 
than 60-m depth. In 1998, a low pressure 
anomaly occurred over the same area 
which resulted in frequent spring storm 
events that lasted into late June, a delayed 
set-up of thermal stratification, and pro- 
longed production in the water column. 
Lack of mixing, higher sea surface tem- 
peratures, and early cessation of produc- 
tion in 1997 may have contributed to the 
lack of available euphausiid prey to short- 
tailed shearwaters ( Pujfinus tenuirostris). 
The result was that hundreds of thousands 
of short-tailed shearwaters died in August 
and September 1997, apparently of star- 
vation. In 1998, we observed lower over- 
all body condition of short-tailed 
shearwaters compared to 1997, yet no 
large scale mortality event occurred. 
When adjusted for overall body size, net 
body mass, lipid mass, and pectoralis 
mass was lower in June 1998 than June 
1997. Also, these measures were lower 
for shearwaters in the Bering Sea in Sep- 
tember 1998 compared to September 
1997. Between 1997 and 1998, we also 
observed a shift in the diet of shearwaters 
from primarily euphausiids, Thysanoessa 


spp., in September 1997, to fish, specifi- 
cally, sandlance and age-0 pollock, in 
September 1998. We hypothesize that the 
availability of these alternative food 
sources in 1998 may have prevented the 
occurrence of another large scale mortal- 
ity event. 

OCEAN CLIMATE CHANGES MIS- 
MATCH PREY AND BREEDING SEA- 
BIRD POPULATIONS 

D. F. Bertram 1,2 . 'Wildlife Ecology Re- 
search Group, Simon Fraser University, 
Burnaby, British Columbia, V5A 1S6, 
CANADA; 2 Canadian Wildlife Service, 
Delta, British Columbia, V4K 3N2, 
CANADA, dbertram@sfu.ca 

Climate change has been linked to the 
advancement of warm temperatures in the 
spring. Here I report significantly earlier 
breeding of seabirds on the largest colony 
in Western Canada, Triangle Island from 
1975-1998. The rate of timing advance- 
ment as gauged by hatch date is on the 
order of 1 d per year for Cassin’s Auklet, 
Rhinoceros Auklet, and Tufted Puffin, but 
is close to 2 d per year for the Common 
Murre. Concurrently, the timing of the 
peak availability of the copepod Neocala- 
nus plumchrus (the dominant form of 
zooplankton biomass for the subarctic 
North East Pacific) has advanced by al- 
most 2 d per year since 1975. I propose 
that differences in the rates of seasonal 
advancement for seabird timing and zoo- 
plankton availability has created a mis- 
match in the timing of prey and predator 
populations. Moreover, this mismatch has 
likely contributed to an increase in the 
incidence of reproductive failure for the 
Cassin’s Auklet, Rhinoceros Auklet and 
Tufted Puffin in recent years. 

EFFECTS OF THE 1997-1998 EL NINO 
ON SEABIRDS BREEDING IN BRIT- 
ISH COLUMBIA 

D. F. Bertram* 1 ' 2 , A. Harfenist 2 , A, J. 
Gaston 3 , and T. Columbia \ 'Wildlife 
Ecology Research Group, Simon Fraser 
University, Burnaby, British Columbia, 
V5A 1S6, CANADA, dbertram@sfu.ca; 
2 Canadian Wildlife Service, Delta, British 
Columbia, V4K 3N2, CANADA; 3 CWS, 
Hull, Quebec, K1A 0H3, CANADA; 
4 Parks, Canada, Box 37, Queen Charlotte 
City, British Columbia, VOT ISO, CAN- 
ADA. 

British Columbia has a diverse range of 


alcids breeding in three distinct oceano- 
graphic domains. We examined the 
breeding chronology, breeding propensity 
and productivity on five colonies in Brit- 
ish Columbia where time series of at least 
three consecutive years were available. 
Numbers of breeding Cassin’s Auklet on 
Triangle and Frederick Island were sig- 
nificantly reduced and timing was de- 
layed. Nestling growth and breeding suc- 
cess was reduced on Triangle Island but 
not on Frederick Island. Breeding of An- 
cient Murrelets on Limestone Island be- 
gan early, but was spread over a much 
longer period than usual. In addition, half 
of the burrows were deserted during incu- 
bation, far more than has been observed in 
previous years. The patterns of inter- 
colony variation for timing of breeding 
and nestling growth were similar to previ- 
ous years for Rhinoceros Auklets nesting 
on Triangle Island, Seabird Rocks and 
Sgan Gwaii. Tufted Puffins on Triangle 
Island commenced breeding significantly 
earlier than in any previous years but ex- 
perienced reproductive failure similar to 
other recent years. The Common Murres 
on Triangle Island had similar timing of 
breeding and strong reproductive per- 
formance as in previous years in the 
1990s. We will highlight the interspecific 
similarities and differences in the ob- 
served patterns of breeding and examine 
the short term variability in the context of 
large scale interdecadal oceanographic 
changes. 

THE IMPACTS OF THE 1998 EL 
NINO-SOUTHERN OSCILLATION ON 
NEARSHORE COMMON MURRE 
COLONIES IN CENTRAL CALIFOR- 
NIA 

Jennifer A. Boyce* 1 ' 2 , Michael W. 
Parker \ Stephen W, Kress 3 , Harry R 
Carter 4 ’ 2 , and Richard T. Golightly 2 . 'U.S. 
Fish and Wildlife Service, San Francisco 
Bay National Wildlife Refuge Complex, 
P.O. Box 524, Newark, CA 94560, USA, 
Mike_Parker@fws.gov; 2 Humboldt State 
University, Department of Wildlife, Ar- 
eata, CA 95521, USA; 3 National Audubon 
Society, 159 Sapsucker Woods Road, 
Ithaca, NY 14850, USA; 4 U.S. Geological 
Survey, Biological Resources Division, 
6924 Tremont Road, Dixon, CA 95620, 
USA. 

El Nino-Southern Oscillation (ENSO) 
events have been shown to have serious 
negative impacts to the breeding success 
of Common Murre colonies. The near- 
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shore Common Murre colonies at Devil’s 
Slide Rock, the Point Reyes Headlands, 
and Castle and Hurricane Point Rocks 
were variously affected by the 1998 
ENSO event this year. These impacts 
ranged from irregular attendance, delayed 
onset of breeding, decreased number of 
breeding pairs, increased disturbance by 
California Sea Lions and increased preda- 
tion. These events had differing impacts 
on the reproductive success of our moni- 
tored colonies. This is the first year that 
detailed impacts of an ENSO event was 
documented on, these nearshore colonies. 
Our monitoring efforts revealed many 
insights into how the ENSO impacts near- 
shore colonies and our active restoration 
site at Devil’s Slide Rock. 

RESPONSES BY MARBLED MUR- 
RELETS, INLAND AND AT SEA, TO 
VARIATIONS IN NEARSHORE 
OCEAN TEMPERATURE IN BRITISH 
COLUMBIA 

Alan E. Burger. Department of Biology, 
University of Victoria, Victoria, British 
Columbia, V8W 3N5, CANADA, 

aburger@uvvm.uvic.ca 

Periodic warm-ocean episodes are 
known to have negative Impacts on some 
seabirds in the Pacific Northwest. Effects 
on the threatened Marbled Murrelet are 
not known. I review the responses of the 
murrelet to variable nearshore tempera- 
tures for 1979 through 1998, which in- 
cludes two strong ENSO events and a 
general warming trend. Data from sys- 
tematic marine transects were available 
from seven sites in B.C., covering 4-8 
years per site. There was considerable 
intra- and inter-seasonal variation in the 
densities of murrelets in these samples, 
with weak negative effects of warm seas 
at some sites. Surveys of murrelets at in- 
land breeding habitats in the old-growth 
forests of Vancouver Island over 8 years 
showed significant effects of ocean tem- 
perature. Specifically, the mean frequency 
of occupied detections, a measure of near- 
nest flight behaviours, was strongly nega- 
tively correlated with nearshore ocean 
temperature. Although the link between 
occupied detections and nesting success is 
not clear, these results suggest that warm 
nearshore conditions inhibit breeding ac- 
tivity to some degree. Reduced prey 
availability in warm seas is a likely cause. 
This has important implications for con- 
servation and monitoring of this species. 
Inland surveys of flight detections are 


often used to delineate and map suitable 
habitat for murrelets as part of logging 
plans, and could be seriously flawed if 
they sampled years with depressed activ- 
ity. If murrelet breeding is inhibited by 
warm oceans then global warming, cou- 
pled with continued loss of nesting habitat 
in old-growth forests, is likely to lead to 
significant population declines. 

POSSIBLE EFFECTS OF EL NINO ON 
BREEDING SEABIRDS IN ALASKA 
IN 1998 

G. Vernon Byrd* 1 , Edward C. Murphy 1 , 
and Scott A. Hatch 3 . 'Alaska Maritime 
NWR, Homer, AK 99603, USA, 
vernon_byrd@fws.gov; institute of Arc- 
tic Biology, Irving Bldg., University of 
Alaska, Fairbanks, AK 99775-0180, USA; 
3 U.S. Geological Survey, Biological Re- 
sources Division, 1011 E. Tudor Rd., An- 
chorage, AK 99503, USA. 

Reproductive failures of seabirds, pre- 
sumably due to shifts in prey distribution, 
have been documented during periods of 
unusually warm sea temperatures associ- 
ated with El Nino Southern Oscillations. 
The most recent El Nino event in 1997 
and 1998 was one of the largest recorded, 
and we were interested in trying to deter- 
mine whether breeding seabirds in Alaska 
demonstrated a response. We examined 
selected parameters of breeding success 
for common species including: black- 
legged kitti wakes {Rissa tridactyla ), mur- 
res ( Uria spp.), rhinoceros auklets 
( Cerorhinca monocerata), and tufted puf- 
fins ( Fratercula cirrhata) at breeding 
colonies throughout the state. The most 
obvious anomaly was that murres had 
below-average productivity in the western 
Gulf of Alaska and southeastern Bering 
Sea regions. We discuss this outcome, 
which was surprising because no such 
effect was seen for kittiwakes, frequently 
more sensitive to environmental perturba- 
tions than murres, at some of the colonies 
where murres failed. Furthermore, murres 
did not fail in southeastern Alaska or in 
some of the colonies in the central Gulf of 
Alaska, “upstream” of the colonies where 
low success was recorded. 

CLIMATE CHANGE IN THE WEST- 
ERN ARCTIC SINCE THE “LITTLE 
ICE AGE” — EFFECTS ON PACIFIC 
SEABIRDS 

George J. Divoky . Institute of Arctic Bi- 
ology, University of Alaska, Fairbanks, 
AK 99775-0180, USA, ftgjd@uaf.edu 


Since the end of the “Little Ice Age” in 
the last century, the earth has experienced 
a period of increasing atmospheric tem- 
peratures. Polar regions are the first to 
demonstrate the effects of global warming 
due to patterns of atmospheric circulation 
and the presence of snow and ice habitats 
that respond immediately to alterations in 
temperature. In the northern Pacific and 
adjacent Arctic Ocean large numbers of 
seabirds breed in regions where seasonal 
snow restricts access to nest sites and sea 
ice limits access to prey in the water col- 
umn. Significant changes in the duration 
of seasonal snow and ice cover with in- 
creasing air temperature should reduce 
temporal restraints on breeding and mi- 
gration and, theoretically, allow for 
population and range expansion. 

Evidence for such changes comes pri- 
marily from northern Alaska and the adja- 
cent Arctic Ocean. The snow-free period 
in northern Alaska has increased by >4 
days per decade over the last 50 years 
allowing population expansion and in- 
creases for at least two alcid species. Pre- 
dictably, subarctic populations are dem- 
onstrating few effects of changes in snow 
and ice cover. Any benefits that seabird 
populations experience from the reduction 
in the physical constraints of ice and snow 
may be reduced or negated by climate- 
driven oceanographic changes reducing 
prey abundance or availability. 

OSCILLATIONS IN THE NORTH AT- 
LANTIC AND SOUTHERN HEMI- 
SPHERE: GULF STREAM LAGS AND 
PETREL PILE-UPS 

Todd Hass . Department of Zoology, Uni- 
versity of Washington, Seattle, WA 
98195, USA, thass@u. washington.edu 

In response to steep pressure gradients 
across the North Atlantic and Southern 
Pacific Oceans (high values of the NAO 
and ENSO indices, respectively), the 
mean position of the Gulf Stream current 
shifts northward after a two-year lag. This 
northward movement of the Gulf Stream 
displaces storm tracks over the Northwest 
Atlantic, and broadly influences weather 
patterns over Western Europe. Although 
the resulting effects have been hard to 
detect in local meteorological observa- 
tions, linkages between the northward 
movement of the Gulf Stream and the 
incidence of several biological phenom- 
ena (changes in marine zooplankton 
abundance, vegetation dynamics, etc.) are 
firmly established. So far, no reports have 
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related extremes in the NAO and ENSO 
(and the lagging northward movement of 
the Gulf Stream) to changes in the distri- 
bution, abundance, or demography of 
North Atlantic seabirds. Black-capped 
Petrels are closely tied to the Gulf Stream; 
they track its onshore and offshore 
movements and accumulate along the 
troughs of meanders. Since the oceano- 
graphic bases for these associations are 
understood, the consequences of north- 
ward movement of the Gulf Stream on the 
distributions of Black-capped Petrels can 
be predicted and then related to broader- 
scale forces, the NAO and ENSO. During 
the course of my pelagic surveys off 
North Carolina (1992-96), the annual 
abundance of Black-capped Petrels was 
markedly elevated in only one year — the 
only year in which the NAO-lagged index 
was low (0.0) and conditions favoring 
upwelling at Cape Hatteras were en- 
hanced. 

RESPONSE OF SEABIRD ABUN- 
DANCE TO LONG-TERM CHANGES 
IN THE CALIFORNIA CURRENT, 
1987-98 

K. David Hyrenbach*\ and Richard R. 
Veit 2 . ! Scripps Institution of Oceanogra- 
phy, University of California San Diego, 
La Jolla, CA 92093, USA, khy- 
renba@ucsd.edu; 2 Biology Department, 
The College of Staten Island, 2800 Vic- 
tory Blvd., Staten Island, NY 10314, 
USA. 

Seabird communities off southern Cali- 
fornia have undergone gradual and per- 
sistent changes (Veit et al. 1996) in re- 
sponse to long-term ocean warming and 
declining zooplankton biomass since the 
1950’s (Roemmich and McGowan 1995). 

In a previous study, Veit and coworkers 
(1996) reported that overall seabird abun- 
dance off southern California had de- 
creased by 40% between 1987-1994, 
mostly due to the 90% decline in the 
dominant cold-water species, the sooty 
shearwater (Pujfinus griseus). 

Here, we provide evidence of subse- 
quent changes in seabird abundance off 
southern California during 1994-98, a 
period of continued decreases in zoo- 
plankton biomass. Since 1994, total sea- 
bird abundance and sooty shearwater 
numbers have remained consistently 
lower than during 1987-94, suggesting 
that the long-term decline off Southern 
California continues. 

In addition to long-term (decadal) 


trends, short-term (interannual) changes in 
ocean conditions are known to affect sea- 
bird distribution and abundance off south- 
ern California (Ainleyl976, Ainley et al. 
1995, Veit et al. 1996). Despite evidence 
of transient changes in seabird abundance 
related to warming (e.g. 1997-98 El Nino) 
and cooling (e.g. incoming 1998-99 La 
Nina) episodes during 1994-98, the avail- 
able data suggest that the long-term asso- 
ciation between seabirds and oceano- 
graphic variability overrides the less per- 
sistent short-term trends. 

CLIMATE IMPACTS ON MARINE 
ECOSYSTEMS: EL NINO, PDO AND 
IMPLICATIONS OF CLIMATE 
CHANGE 

Nathan Mantua. Joint Institute for the 
Study of the Atmosphere and Oceans, 
University of Washington, Seattle, WA, 
USA. 

Climate-induced changes in marine eco- 
systems trigger a cascade of ecological 
impacts throughout the marine food-web. 
Such impacts are often most visible (to 
humans) in their impacts on higher-order 
predators like sea birds, marine mammals, 
and commercially popular fish stocks. 
The effects of anthropogenic climate 
change (greenhouse warming) on marine 
ecosystems will most likely occur via 
multi-scale atmosphere/ocean circulation 
changes, and not simply by direct (radia- 
tively driven) heating of the oceans. 

From the perspective of marine ecosys- 
tems, Pacific interdecadal climate shifts 
between warm and cold phases (Pacific 
Decadal Oscillation) have been linked to 
decade-to-decade changes in Pacific 
salmon production from western Alaska 
all the way to centra) California. In addi- 
tion, shorter-lived El Niho-related 
changes to the marine environment have 
caused temperature and spatial disloca- 
tions of many open-ocean bird and fish 
species, as well as important changes in 
overall ecosystem productivity. Common 
to both El Nino- and PDO-related marine 
climate fluctuations are regionally spe- 
cific swings in primary and secondary 
productivity (via phyto- and zooplankton 
production, respectively) that trigger a 
cascade of ecological impacts throughout 
the marine food web. 

Generally speaking, processes important 
to marine ecosystems take place at re- 
gional and smaller scales. Global-scale 
climate models now used to investigate 
the impacts of increased concentrations of 


greenhouse gases globally, are not yet as 
useful at these regional and smaller scales. 

Based upon observed climate impacts 
on marine ecosystems, the following im- 
pacts are likely to occur as a response to 
future anthropogenic climate change: 1) 
species distributions will change; 2) there 
will be winners and losers; for example, 
warm phases of the PDO correspond to 
high productivity in the Gulf of Alaska 
and low productivity in the California 
Current (vice-versa with the cold phase of 
the PDO); 3) ecosystem surprises are to 
be expected; and 4) if present day El Nino 
and PDO-like warm episodes are a model 
for future climate changes, warm water 
pelagic fish (e.g., albacore, mackerel, sar- 
dines) will become more common in 
nearshore and higher latitude waters of 
the northeastern Pacific. 

TIME FLIES: BIOPHYSICAL INTER- 
ACTIONS INVOLVING SEABIRDS IN 
THE NW ATLANTIC 

Bill Montevecchi. Biopsychology Pro- 
gramme, Memorial University of New- 
foundland, St. John’s, Newfoundland, 
A1B 3X9, CANADA,’ 

mont@morgan.ucs.mun.ca 

Changes in seabird populations, breed- 
ing success and diets are robustly associ- 
ated with oceanographic changes and 
perturbations over multiple temporal 
scales in the NW Atlantic. Growth of the 
breeding population of gannets is closely 
associated centurial warming of surface 
waters and the concurrent movement of 
warm-water migratory pelagic mackerel 
and squid into the region. Cold surface 
water events in the 1990s had profound 
effects on breeding success of surface- 
feeding seabirds but less influence on 
pursuit-divers. These effects were ampli- 
fied by the Eastern Canadian Ground Fish 
Moratorium which eliminated massive 
tonnages of fishery discards and offal 
from the NW Atlantic and had profound 
consequences for scavenging and preda- 
tory gulls. Deprived of fishery discards 
and offal, gulls were further food-stressed 
by cold-water induced delays of the in- 
shore movements of capelin, the primary 
forage fish of the NW Atlantic vertebrate 
food web. Consequently, gulls intensified 
predation pressure on kittiwakes and puf- 
fins, with the former being both food- and 
predator-stressed. The gulls’ breeding 
success has been poor and indications are 
that populations are decreasing. Changes 
in seabird diets in the 1990s provided 
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initial indications of cold-water induced 
shifts in pelagic food webs over the New- 
foundland Shelf. Oceanographic changes 
and perturbations appear to influence the 
migratory and vertical movements of pe- 
lagic and forage fishes and invertebrates, 
indirectly affecting seabirds in the proc- 
ess, and changes in seabird ecology asso- 
ciated with oceanographic influences are 
exacerbated by fisheries activities. 
Clearly, basic understanding in marine 
ecology, as well as management strategies 
involving marine resources, must inte- 
grate biophysical interactions. 

RESPONSE OF SEABIRDS TO 
CHANGES IN THE CALIFORNIA 
CURRENT, 1985-1997 

Cornelia S. Oedekoven, David G. Ainley, 
and Larry B. Spear . H.T. Harvey & Asso- 
ciates, P.O. Box 1180, Alviso, CA 95002, 

USA, dainley@harveyecology.com 

Since the early 1950s, the California 
Current has exhibited a long-term increase 
in sea-surface temperature and greater 
stratification of the upper water column. 
In turn, the upwelling of deep, nutrient 
rich water has lessened with a concomi- 
tant decrease in primary production and 
macrozooplankton biomass (e.g. McGown 
et al. 1996). In response, overall abun- 
dances of seabirds, at the top of trophic 
levels, have declined by 40%, mainly due 
to the 90% decrease in the numerically 
dominant Sooty Shearwater (e.g. Veit et 
al. 1997). 

We present information on seabird 
abundances in waters off central Califor- 
nia collected on annual cruises, 1985- 
1997. The abundance and distribution 
patterns exhibited, in response to the 
changed ocean conditions, differed by 
species, as exemplified by the three most 
abundant species. Sooty Shearwater, 
Common Murre and Cassin s Auklet. 
Responses were related to differing life 
histories, morphologies and feeding hab- 
its, The shearwater moved out of the sys- 
tem, the murre moved inshore, and the 
auklet — the only true zooplanktivore — 
showed a crash in population size. 

SEABIRD AND MARINE ECOSYS- 
TEM RESPONSE TO CLIMATE 
VARIABILITY IN ALASKA 

John F. Piatt Alaska Biological Science 


Center, BRD/USGS, 1011 E. Tudor Rd., 
Anchorage, AK 99503 USA, 
john_piatt@usgs.gov 

Marine climate in the NE Pacific fluctu- 
ates at four dominant time scales: 2-3 
years (Quasi-Biennial Oscillation, QBO), 
5-7 years (El Nino-Southern Oscillation, 
ENSO), 20-25 years (Bi-decadal oscilla- 
tion, BDO), and 50-75 years (very low 
frequency oscillation, VLFO). Since the 
1850’s, marine climate has flip-flopped 
13 times between “cool” and “warm” 
states. The duration and magnitude of 
these states depend on whether oscilla- 
tions are in phase or not. Both QBO and 
ENSO effects are evident on seabirds in 
Alaska, but effects are transient, localized, 
and appear to have little long-term effect 
on seabird populations and marine eco- 
systems. VLFO effects cannot be evalu- 
ated from existing data, except to the ex- 
tent that when VLFO oscillations are in 
phase with BDO oscillations, they have 
more impact on marine climate and eco- 
system structure. Decadal oscillations 
have the greatest measurable impact on 
seabird populations; mediated through 
persistent effects on food supplies. Cold 
regimes favor a variety of important for- 
age taxa (e.g., shrimp, capelin, herring, 
Atka mackerel) while warm regimes favor 
large predatory fish (arrowtooth flounder, 
halibut, pollock, cod, salmon) that com- 
pete directly with seabirds for prey. The 
mechanisms by which decadal-scale 
changes in climate affect marine food 
webs are unclear. The “match-mismatch” 
hypothesis may best explain inter-specific 
differences in fish recruitment and long- 
term changes in fish and seabird popula- 
tions observed in the Gulf of Alaska dur- 
ing the past 45 years. 

SPATIAL AND TEMPORAL TRENDS 
IN REPRODUCTIVE DYNAMICS OF 
SEABIRDS IN THE CALIFORNIA 
CURRENT MARINE ECOSYSTEM: 
RESPONSE TO EL NINO AND LOWER 
FREQUENCY MARINE CLIMATE 
CHANGE 

William J. Sydeman Julia K. Parrish 2 , 
Paige Martin 3 , Frank Gress 4 , Michelle M. 
Hester \ Kelly K. Hastings \ Aaron J. 
Hebshi\ Julie A. Thayer\ Joelle Buff a 5 , 
and Nadav Nur\ ! Point Reyes Bird Ob- 
servatory, 4990 Shoreline Highway, Stin- 
son Beach, CA 94970, USA, wjsyde- 


man@prbo.org; department of Zoology, 
University of Washington, Seattle, WA 
98195, USA; 3 Channel Islands National 
Park, 1901 Spinnaker Drive, Ventura, CA 
93001, USA; department of Wildlife, 
Fisheries, and Conservation Biology, UC 
Davis, Davis, CA 95616, USA; 5 San 
Francisco Bay National Wildlife Refuge, 
P.O. Box 524, Newark, CA 94560, USA. 

Time series on the reproductive dy- 
namics of storm-petrels, cormorants, peli- 
cans, alcids, and gulls were examined in 
relation to El Nino and lower frequency 
marine climate change (i.e., a secular in- 
crease in ocean temperatures) to deter- 
mine the response of seabirds to coastal 
ecosystem change from the late 1960s to 
the present. In addition, this study was 
part of a broader investigation on effects 
of the 1997-1998 El Nino on coastal eco- 
systems from southern California through 
the Bering Sea (funded by NOAA/ERL). 
Study sites included: Santa Barbara, West 
Anacapa, and Prince islands in southern 
California; Ano Nuevo, Alcatraz and 
Southeast Farallon islands in central Cali- 
fornia; Yakina Head, Oregon and Tatoosh 
Island, Washington. As observed during 
previous El Nino events in the California 
Current Ecosystem (CCS), there were 
marked reductions m breeding population 
size, breeding effort, and reproductive 
performance and changes in diet compo- 
sition associated with this El Nino; effects 
were most apparent in 1998. At Tatoosh 
Island, due to interactions between murres 
and eagles, and locally high marine pro- 
ductivity, the climate signal was difficult 
to detect. In general, there was little direct 
evidence of increased mortality rates 
amongst adults, although there were a few 
seabird die-offs during this period. In 
comparison with other El Ninos, the 1998 
event was one of the strongest, yet com- 
parative effects varied between species 
and trophic levels. In southern and central 
California, effects of this event also must 
be viewed in relation to declining trends 
in the reproductive performance for many 
species since the mid 1980s. Coupled with 
long-term ocean warming, population- 
level effects of strong, recurrent interan- 
nual warm- water events may be expected. 
Indeed, breeding populations of many 
seabird species in the CCS have either 
ceased growing or declined, some consid- 
erably, in recent time. 
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SEABIRD BY-CATCH SYMPOSIUM 


OFF THE HOOK? INITIATIVES 
AROUND THE WORLD TO REDUCE 
SEABIRD BY-CATCH BY LONGLINE 
FISHERIES 

John Cooper John P. Croxall 2 , and 
Kim S. Rivera 3 . ! BirdLife International 
Seabird Conservation Programme, Avian 
Demography Unit, University of Cape 
Town, Rondebosch 7701, SOUTH AF- 
RICA, jcooper@botzoo.uct.ac.za; 2 British 
Antarctic Survey, Madingley Road, Cam- 
bridge, CB3 OET, UNITED KINGDOM; 
3 National Marine Fisheries Service, P.O. 
Box 21668, Juneau, AK 99802, USA. 

Seabird by-catch by longline fisheries is 
of serious conservation concern to alba- 
trosses and petrels, especially of the 
Southern and North Pacific Oceans. Inter- 
national initiatives to reduce seabird by- 
catch include the FAO International Plan 
of Action for Reducing Incidental Catch 
of Seabirds in Longline Fisheries, which 
will lead to National Plans of Actions and 
a postulated albatross Range State 
Agreement under the Bonn Convention on 
Migratory Species, being led by the Val- 
divia Group of Southern Hemisphere 
Countries for the Environment. Region- 
ally, regulations of the Commissions for 
the Conservation of Antarctic Marine 
Living Resources and for the Conserva- 
tion of Southern Bluefin Tuna have re- 
duced seabird mortality. Nationally, Aus- 
tralia, Japan, New Zealand, South Africa 
and the USA have adopted mitigation 
regulations in some of their domestic 
longline fisheries. Priorities are the adop- 
tion of FAO National Plans of Actions by 
Iongiining nations; furthering the Bonn 
Convention initiative; monitoring seabird 
by-catch in domestic and high-seas 
longline fisheries, especially Asian, Latin 
American and pelagic tuna; and improv- 
ing mitigation measures by commercial 
development of new line-weighting and 
under-water setting techniques. The 
Global Environmental Facility is a possi- 
ble means of support for implementing 
effective mitigation measures in devel- 
oping countries. Unsanctioned “pirate” 
Iongiining and its attendant high levels of 
seabird by-catch, especially in the South- 
ern Ocean, remains one of the biggest 
problems to address. 

A SEABIRD WORKSHOP: OVERCOM- 
ING ROADBLOCKS AND FINDING 
SOLUTIONS 


Katherine L. Cousins. Western Pacific 
Regional Fishery Management Council, 
Suite 1400, 1164 Bishop Street, Honolulu, 
HI 96813, USA, 

Kathy.Cousins @noaa.gov 

The Western Pacific Regional fishery 
Management Council sponsored a work- 
shop to investigate how seabird mortality 
in the Hawaii-based domestic longline 
fishery is affecting the Black-footed Al- 
batross ( Phoebastria nigripes) population. 
Experts in seabird ecology, fisheries man- 
agement and population modeling partici- 
pated in the three-day workshop convened 
in the Council offices. Decades of seabird 
census and banding reports, plus seven 
years of Hawaii -based longline fishery 
data were supplied to the workshop par- 
ticipants. Analyses generated from the 
bird-banding data found that juvenile 
Black-footed Albatrosses were caught on 
longline more frequently than adult 
Black-footed Albatrosses. A series of 
simulations were conducted to investigate 
how population removals added onto 
baseline mortality would affect the sus- 
tainable population growth rates. These 
simulations generated some rather robust 
conclusions and initiated recommenda- 
tions for Council consideration. 

TRACING AND DEMOGRAPHIC 
MODELING OF BYCATCH BIRDS: 
THE CONTRIBUTION OF GENETICS 

Scott V. Edwards* 1 ' 2 , Vicki Friesen 3 , and 
Monica C. Silva 12 . 'Department of Zool- 
ogy and 2 Burke Museum, University of 
Washington, Seattle, WA 98195, USA; 
department of Biology, Queen’s Univer- 
sity, Kingston, Ontario, K7L 3N6 CAN- 
ADA, 

1 ed wards @zool ogy. wash ington.edu 

Assessing the geographic sources and 
demographic consequences of bycatch are 
two important goals in the conservation of 
the world’s seabirds. Large-scale banding 
operations and satellite tracking offer two 
potential methods for tracing the origins 
of bycatch birds, but even the largest 
sample sizes used in these methods can 
yield imprecise estimates of the source 
populations of bycatch birds and the 
metapopulation context in which bycatch 
takes place. Molecular genetic markers 
offer a complementary and non- 
destructive method for variety of goals 
toward understanding the biology of by- 


catch birds. Genetic markers currently 
available for such studies include mito- 
chondrial DNA sequences, simple- 
sequence repeats and intron sequences 
from the nuclear genome. Genetic mark- 
ers provide powerful clues to the ancestry 
and geographic origins of bycatch birds 
and are essential for estimating rates of 
immigration into fishing grounds and 
between breeding colonies. Multi-colony 
genetic surveys of procell ari form and 
alcid species routinely challenge the tra- 
ditional view from banding that seabirds 
are extremely philopatric. Estimates of 
gene flow from such studies are critical 
for informed demographic modeling of 
bycatch species. Genetic markers fre- 
quently yield data addressing long-term, 
evolutionary times scales but can also be 
analyzed to delimit short-term manage- 
ment units for conservation. Applications 
of genetics in bycatch biology, illustrated 
with examples from albatrosses and al- 
cids, are still in their infancy and the ex- 
tensive population genetic literature- on 
marine turtles provides useful models. 

SET GILLNET EFFORT AND SEA- 
BIRD BYCATCH IN THE MONTEREY 
BAY REGION, CALIFORNIA, 1990-97 

Karin A. Forney *\ and Scott R. Benson 2 . 
f NMFS, Southwest Fisheries Science 
Center, P.O. Box 271, La Jolla, CA 
92038, USA, kforney@ucsd.edu; 2 Moss 
Landing Marine Laboratories, P.O. Box 
450, Moss Landing, CA 95039, USA and 
Monterey Bay National Marine Sanctu- 
ary, 299 Foam St., Monterey, CA 93940, 
USA. 

During the 1980’s, extensive bycatch of 
seabirds and marine mammals in central 
California’s set gillnet fisheries prompted 
a series of area closures and restrictions in 
shallow waters, which ultimately ap- 
peared successful at reducing mortality of 
the species of primary concern, Common 
Murre (Uria aalge ), sea otter ( Enhydra 
lutris) and harbor porpoise ( Phocoena 
phocoena ). The effects of the restrictions, 
however, were confounded with changes 
in the distribution of sets and a decrease 
in total fishing effort in the early 1990’s. 
Since 1994 (after a monitoring program 
ended), gillnet effort in the Monterey Bay 
region has again increased dramatically 
and shifted back into the southern bay, 
where effort and bycatch previously were 
high. In this study, updated estimates of 
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;eabird mortality are presented for 1990- 
)1 based on 1987-94 fishery observer 
lata. The most commonly entangled sea- 
bird was the Common Murre, with mor- 
ality estimates ranging from 300 in 1993 
10 4,000 in 1997 (1990-97 mean = 1,988). 
Cormorants, grebes, and loons were less 
frequently observed entangled. The recent 
increase in gillnet effort in southern 
Monterey Bay appears to be reflected in 
higher beach deposition rates for Com- 
mon Murre in 1997-98 compared to 1992- 
93. These changes in fishing effort and 
distribution underscore the importance of 
considering variability in both fishing 
practices and seabird distribution when 
evaluating longterm fishery impacts on 
seabird populations. 

MORTALITY OF MIGRATORY WA- 
TERB1RDS IN MID-ATLANTIC 
COASTAL ANCHORED GILLNETS 
DURING MARCH AND APRIL, 1998 

Douglas J. For sell. USFWS, Chesapeake 
Bay Field Office, Annapolis, MD 21401, 

USA, DougForsell@fws.gov 

The U.S. Fish and Wildlife Service re- 
cently completed the first year of a study 
to assess bird mortality in anchored gill- 
nets in the nearshore ocean of New Jer- 
sey, Delaware, Maryland, and Virginia. 
Twenty five dead birds were observed 
being removed during 161 net retrievals. 
This equates to a minimum mortality of 
0.16 birds per 300 foot net per set. Based 
on approximately 14,900 net sets, we es- 
timate 2,387 diving birds were killed, 
mostly red-throated and common loons. 

Beached bird surveys were conducted 
from 3 to 19 times at 20 locations along 
the 565 kilometer shore. Two hundred and 
ten (210) dead diving birds were found on 
1,732 kilometers of surveyed beach or 
0.12 birds/kilometer. Approximately ten 
times more dead birds/kilometer were 
found on beaches within 2 kilometers of 
at least one gillnet than on beaches with- 
out nets. Two methods of estimating 
mortality based on the beached bird sur- 
veys estimated 1,265 and 3,390 diving 
birds killed per season. 

Live birds were counted to 400 m off- 
shore on 590 kilometers of shore with nets 
deployed within 1 kilometer, and on 953 
kilometers of shore with no nets deployed 
within 1 kilometer. For all diving birds, 
10.3 birds/kilometer were counted in 
nearshore waters without nets and 4.6 
birds/kilometer were counted in areas 
with nets. A vulnerability index was de- 


veloped based on foraging behavior, dis- 
tance from shore, and time in the study 
area during migration. 

BIRD-SCARING LINE AND UNDER- 
WATER SETTING REDUCE SEABIRD 
BYCATCHES IN LONGLINING 

Svein Lpkkeborg. Fish Capture Division, 
Institute of Marine Research, P.O. Box 
1870, N-5024, Bergen, NORWAY, 

svein.lokkeborg@imr.no 

Seabird bycatches in longline fisheries 
may cause seabird populations to decline 
and reduce gear efficiency. Different 
types of mitigation measures capable of 
reducing the likelihood of seabird inci- 
dental catches have been described, but 
only a few studies to quantify their effec- 
tiveness have been carried out. Two fish- 
ing experiments in commercial longlining 
were performed and two different meth- 
ods of preventing seabirds from taking 
baits during longline setting were tested: a 
bird-scaring line towed behind the vessel 
and an underwater setting funnel. Bycatch 
of seabirds, bait losses and catch rates ol 
target species were quantified for longli- 
nes set using these mitigation measures 
and compared with those of longlines set 
without such measures. During 12 settings 
in the first experiment, two seabirds were 
caught when the bird-scaring line was 
used, 28 when lines were set through the 
setting funnel and 99 when no device was 
used. In the second experiment, 11 set- 
tings were made for each method, and 
zero, six and 74 seabirds respectively 
were caught. The great majority (>95%) 
of the birds caught were northern fulmar 
(. Fulmarus glacialis). The relatively high 
number of seabirds caught in the first ex- 
periment by lines set through the under- 
water setting funnel was explained by the 
unfavourable pitch angle of the vessel. 
The results of both experiments showed 
that bait loss was lowed using the bird- 
scaring line, and the second experiment 
indicated smaller catches of target species 
by lines set without the use of a mitigation 
measure. 

HOW THE F/V MASONIC REACHED 
ZERO SEABIRD BYCATCH IN 1998 IN 
ALASKA 

Mark S. Lundsten. Fishing Vessel Own- 
ers’ Association, Room 232, West Wall 
Building, 4005 20th Ave. W, Seattle, WA 
98199-1290, USA, lundsten@seanet.com 


In response to growing international 
pressure and threats to the short-tailed 
albatross ( Phoebastria albatrus), seabird 
by-catch regulations were adopted that 
require fishers to deploy seabird deterrent 
devices in the Gulf of Alaska and the 
Bering Sea demersal longline fisheries in 
1997. These regulations, which allow a 
range of alternative strategies, were pro- 
posed by industry and were patterned on 
those developed in the southern oceans 
and our own history of trying to keep sea- 
birds away from our baited hooks. Alaska 
fisheries. In order to find the best by-catch 
reduction strategy for my vessel, I com- 
pared several bird bycatch reduction de- 
vices and combinations of devices in the 
Gulf of Alaska during the 1997 and 1998 
fisheries for Pacific halibut ( Hippoglossus 
stenolepis) and sablefish (Anoplopoma 
fimbria). Devices included towing buoy 
bags, streamer lines, and boards and in- 
creasing the weight of the fishing gear. As 
a result of my tests, I achieved zero take 
of seabirds on my vessel in 1998 by in- 
creasing the weight of the fishing gear in 
combination with deploying a streamer 
line with the fishing gear. Based on my 
results and that of fellow fishers, the in- 
dustry is working with resource managers 
to develop new, more specific seabird by- 
catch regulations for the 1999 fishing sea- 
son. 

SOLUTIONS AND ROADBLOCKS TO 
SEABIRD BY-CATCH IN SALMON 
DRIFT GILLNET FISHERIES IN THE 
PACIFIC NORTHWEST 

Edward F. Melvin, Craig Harrison * and 
Julia K. Parrish . Washington Sea Grant 
Program, University of Washington, Box 
357980, Seattle, WA 98103, USA, emel- 
vin@u.washington.edu; Pacific Seabird 
Group, 1900 K St., Washington DC; De- 
partment of Zoology, University of 
Washington, Seattle, WA 98195, USA. 

Data from fishery observer programs in 
the 1993 and 1994 salmon fisheries dem- 
onstrated that the Puget Sound gillnet 
fishery for Fraser River sockeye salmon 
killed significant numbers of common 
murres and rhinoceros auklets. The fish- 
ery rarely killed marbled murrelets. A 
multi-year, Washington Sea Grant- 
industry research program developed and 
tested gear and methods to reduce seabird 
bycatch from 1994 to 1996, and generated 
specific recommendations for regulatory 
action. In May of 1997, the Washington 
Department of Fish and Wildlife adopted 
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regulations to reduce seabird bycatch in 
the non-treaty fishery. These required: 1) 
the use of gillnets modified to include a 
visual barrier of heavy white twine in the 
upper net, 2) prohibition of night and sun- 
rise fishing, and 3) scheduling fishery 
openings that optimize fishing efficiency 
and avoid periods of high bird abundance. 
Neither the Washington tribes nor the 
British Columbia salmon fishery manag- 
ers adopted these regulations, leaving 
approximately 90% to 99% of the salmon 
fishing effort by gillnets in the Puget 
Sound-Queen Charlotte Straits Eco-region 
unregulated. Intervention by the Pacific 
Seabird Group and recent FAO action 
helped catalyze increased attention to 
gillnet bycatch in Canada and the Wash- 
ington tribes. The Puget Sound experience 
illustrates that solutions to seabird by- 
catch, once found, are not sufficient to 
affect changes in fisheries management or 
seabird conservation. 

RECENT DISTRIBUTIONAL REC- 
ORDS OF SHORT-TAILED ALBA- 
TROSS AS A TOOL FOR LONG-LINE 
FISHERIES MANAGEMENT 

Julie Michaelson 5 , Scott Wilbor 1 , Jane 
Fadeley 2 , Judy Sherburne \ Jerry Tande 1 , 
Frances R. Norman 3 , and David Cameron 
Duffy* 4 . J Alaska Natural Heritage Pro- 
gram, University of Alaska Anchorage, 
707 A Street, Anchorage, AK 99501, 
USA; 2 U.S. Fish and Wildlife Service, 
1011 East Tudor Road, Anchorage, AK 
99503, USA; Environment and Natural 
Resources Institute, University of Alaska 
Anchorage, 707 A Street, Anchorage, AK 
99501, USA; 4 Pacific Cooperative Studies 
Unit and Department of Botany, Univer- 
sity of Hawaii Manoa, Honolulu, HI 
96822, USA, dduffy@hawaii.edu 

The Short-tailed Albatross ( Diomedea 
albatrus) is vulnerable to accidental catch 
in Alaska long-line fisheries for species 
such as Pacific Cod ( Gadus macrocepha- 
lus) and Sablefish {Anoplopoma fimbria). 
Using Arclnfo, we plotted the distribution 
of this species based on sight records and 
bycatch. Short-tails occur year-round in 
Alaskan waters but peak in summer. They 
are strongly associated with shelf-edges 
and seamounts in the Gulf of Alaska and 
along the Aleutian chain and with the 
edge of the deeper basin of the Bering 
Sea. Adult and immature distributions do 
not appear to differ. Short-tails occur in 
waters less than 50 m depth, but increase 
in frequency with depth, being common- 
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est at 150 - 200 m depths. This informa- 
tion may help fishermen avoid areas of 
high concentrations of albatross or take 
special precautions while setting their 
long lines in such areas. The distributional 
maps may be found on the Web at: 
http://www.uaa.alaska.edu/enri/aknhp_we 
b/bi od i ver si t y/zool ogi cal /spp_of_c on cern/ 
spp_status_reports/albatross/albatros.html 

SEABIRD BY-CATCH AND THE 
CONSERVATION TRAP: BLIND OR 
CRYING WOLF 

Julia K. Parrish. Department of Zoology, 
University of Washington, 

Seattle, WA 98195, USA, jpar- 
rish@u. washington.edu 

Inadvertent capture of charismatic 
megafauna in marine fisheries has pro- 
voked public outrage, finger pointing and 
political maneuvering, leading to a rush to 
regulate with or without solutions. Regu- 
lations have included modification of gear 
and/or procedures, time and area restric- 
tions, and quota reductions. In certain 
cases, fisheries are threatened with clo- 
sure. Can these measures be justified on 
conservation grounds? Although many 
studies of seabird by-catch quantify sea- 
bird fishery mortality, few link that mor- 
tality to declines in specific populations. 
Conversely, studies documenting popula- 
tion declines rarely parse out causality. 
The wide range of seabird distribution, the 
size, spatial and seasonal range of fisher- 
ies, the rarity of by-catch events, the fre- 
quency and quality of seabird population 
studies, and the inherent lag in measurable 
demographic effects in long-lived species 
all frustrate the linkage of effect and cause 
the conservation trap. This may lead to 
two problems; 1) Crying Wolf; asserting 
that there is a problem when one does not 
exist, or 2) Being Blind to the Obvious: 
failing to recognize a serious conservation 
problem when it in fact exists. 

SEABIRD MORTALITY IN THE PA- 
TAGONIAN TOOTHFISH LONGLINE 
FISHERY 

Graham Robertson. Australian Antarctic 
Division, Channel Highway, Kingston, 
Tasmania, 7050, AUSTRALIA, gra- 
ham_rob@antdiv.gov.au 

Patagonian toothfish (= Mero or Chilean 
sea bass) is harvested by longliners and 
trawlers from the waters around sub Ant- 
arctic islands and from the coastal waters 


of Chile and Argentina. Fisheries south of 
the Antarctic Polar Front (about 50 de- 
grees south) fall under the jurisdiction of 
the Commission for the Conservation of 
Antarctic Marine Living Resources which 
promotes a suite of conservation meas- 
ures, including those to protect seabirds. 
Seabird mortality in the toothfish longline 
fishery (mortality in the trawl fishery is 
virtually non-existent) ranges annually 
between 50,000 and 100,000 birds, of- 
ftake rates that would be expected to pro- 
duce precipitous declines in populations 
of species affected. At-sea experiments 
were conducted to derive longline sink 
rates, and line weighting regimes, that 
would render deployed baits unavailable 
to seabirds (since toothfish vessels use 
weighted lines it is intuitive to vary sink 
rate in efforts to reduce seabird deaths). 
Sink rates in excess of 0.3 m/sec were 
considered necessary to eliminate takes of 
black-browed albatrosses, giant petrels 
and wandering albatrosses. This sink rate 
could be achieved by deploying 4 kg 
weights every 40 m or so on longlines 
(weights in excess of 50 m distance made 
no difference to line sink rates). 

PROBLEMS WITH PIRATES: TOOTH- 
FISH LONGLINING AND SEABIRD 
BY-CATCH AT THE SUB- 
ANTARCTIC PRINCE EDWARD IS- 
LANDS 

Peter G. Ryan \ Martin Purves 2 , and John 
Cooper * 3 . ! FitzPatrick Institute, Univer- 
sity of Cape Town, Rondebosch 7701, 
SOUTH AFRICA, 

pryan@botzoo.uct.ac.za; 2 Sea Fisheries 
Research Institute, Pvt Bag X2, Rogge- 
baai 8012, SOUTH AFRICA; 3 BirdLife 
International Seabird Conservation Pro- 
gramme, Avian Demography Unit, Uni- 
versity of Cape Town, Rondebosch 7701, 
SOUTH AFRICA. 

Longlining for Patagonian Toothfish in 
the South African Exclusive Economic 
Zone around the sub-Antarctic Prince 
Edward Islands commenced in 1996. Sea- 
bird by-catch data were obtained from 
observers aboard 21 sanctioned fishing 
trips (7.5 million hooks), during 1996- 
1998. 1421 birds of 10 species were re- 
ported killed. White-chinned Petrels {Pro- 
cellaria aequinoctialis) predominated; 
with large numbers of giant petrels {Mac- 
ronectes spp.) and mollymawks {Thalas- 
sarche spp.). Most were male breeding 
adults. Average seabird by-catch rate in 
1997-98 was 0.1 17 birds per 1 000 hooks. 
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less than half that (0.289) reported in 
1996-97. More than 1% of four local 
breeding populations were killed during 
the 1996-97 season. Low reproductive 
rates mean these levels of mortality are 
not sustainable, resulting in local popula- 
tion declines. The greatest improvement 
in bycatch relative to 1996-97 was among 
mollymawks, due to a decrease in daytime 
setting and increased use of streamer 
lines. Despite considerable improvements 
relative to the 1996-97 season, further 
efforts are needed to ensure that fishers 
adhere to permit conditions. The fishery 
should be closed during February to mid- 
March when White-chinned Petrels are 
caught in greatest numbers. Mortality 
from the unsanctioned (illegal and un- 
regulated) fishery is the gravest concern, 
since it involves roughly 10 times more 
effort than the sanctioned fishery and al- 
most certainly has a greater bird by-catch 
rate. 

INDUSTRY INITIATIVES IN SEABIRD 
BYCATCH AVOIDANCE 

Thom Smith. North Pacific Longline As- 
sociation, 4209 21 st Ave. W., Seattle, WA 
98199, USA, 

Th or n dog @ wor 1 dn et . att. n et 

In 1995 freezer-ion gliners fishing off 
Alaska took two short-tailed albatross, 
and a third in 1996. The birds are highly 
endangered, and the news came as a great 
shock to the longline industry. The North 
Pacific Longline Association promptly 
developed seabird avoidance regulations 
through an industry notice-and-comment 
process and submitted them to the North 
Pacific Fishery Management Council in 
the expectation that the regulations would 
be modified as more information on sea- 
bird bycatch becomes available. In De- 
cember of 1996 the Council adopted the 
regulations, which became effective in 
May of 1997. Recently the freezer- 
longliner industry has recommended 
analysis of the use of lining tubes and line 
setting devices to improve seabird avoid- 
ance. The National Marine Fisheries 
Service has recommended regulatory 
changes for the same purpose. Adoption 
of the regulatory amendments will be 
contingent in part on the results of re- 
search on the effectiveness of seabird 
avoidance techniques to be conducted by 
the University of Washington Sea Grant 
Program, with cooperation by the Na- 
tional Marine fisheries Service, the US 
Fish and Wildlife Service, and the 
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longline industry. 

SEABIRD BYCATCH IN LONGLINE 
FISHERIES OFF ALASKA 

Robert A . Stehn ] , Kim S. Rivera 2 , and 
Kenton D. Wohl ] . ! US. Fish and Wildlife 
Service, 1011 E. Tudor Rd., Anchorage, 
AK 99503, USA, 

bob„stehn@mail. fws.gov and 

kent_wohl@mail.fws.gov; 2 National Ma- 
rine Fisheries Service, P.O. Box 21668, 
Juneau, AK 99802, USA, 
Kim.Rivera@noaa.gov 

Seabird bycatch is a serious conserva- 
tion issue in Alaska and in other regions 
of the world. Fifteen species of seabirds 
are reported as being incidentally caught 
in groundfish longline fisheries in the 
Bering Sea/Aleutian Islands (BSAI) and 
Gulf of Alaska (GOA) fishery regions. 
The BSAI groundfish longline fishery is 
characterized by relatively large 
catcher-processor vessels and from 1996 
to 1998 accounted for 98% of the total 
BSAI longline harvest. Approximately 
128 million hooks are deployed in the 
BSAI annually. In contrast, the majority 
of the GOA longline harvest is from 
smaller catcher vessels, from 1996 to 
1998 accounting for 78% of the harvest. 
Approximately 40 million hooks are de- 
ployed in the GOA annually. The total 
estimated average annual mortality of 
seabirds in the Alaskan longline ground- 
fish fishery was almost 14,000 birds be- 
tween 1993 and 1997 with about 85% of 
the total occurring in the BSAI region. 
The estimated bycatch rate in the BSAI 
and the GOA for this period is 0.09 
birds/1000 hooks and 0.06 birds/1000 
hooks, respectively. The estimated by- 
catch ranged from a low of about 9,300 
birds in 1993 to a high of about 20,200 
birds in 1995. The bycatch of Northern 
Fulmars represented about 67% of the 
total bycatch while Laysan and 
Black-footed Albatrosses accounted for 
about 5% and 4%, respectively, of the 
total estimated seabird bycatch. During 
the period of 1993 to 1997 there were 3 
endangered short-tailed albatrosses re- 
ported taken in the longline groundfish 
fishery. 

In May 1997, the National Marine Fish- 
eries Service, (NMFS) implemented 
regulations to require seabird deterrent 
devices and measures to reduce the by- 
catch in groundfish longline fisheries in 
Alaska. In 1998, NMFS also implemented 
similar regulations for the Pacific halibut 


fishery off Alaska. 

RESULTS OF SEABIRD AVOIDANCE 
EXPERIMENTS AND OBSERVA- 
TIONS OF BYCATCH REPORTED BY 
FISHERMEN TO IPHC SAMPLERS IN 
ALASKAN AND CANADIAN PORTS 
IN 1998 

Robert J. Trumble * and Tracee Geer- 
naert. International Pacific Halibut Com- 
mission, P.O. Box 95009, Seattle, WA 
98145, USA, bob@iphc.washington.edu 

Regulations implemented in 1997 for 
groundfish and in 1998 for Pacific halibut 
to require seabird avoidance devices in 
Alaskan longline fisheries also required 
monitoring of the effects of the regula- 
tions. File lack of observer coverage on 
halibut vessels precludes direct observa- 
tions of seabird bycatch. At the request of 
the U.S. Fish and Wildlife Service (FWS) 
and the U.S. National Marine Fisheries 
Service, the staff of the International Pa- 
cific Halibut Commission (IPHC) inter- 
viewed Pacific halibut longline fishermen 
in Alaska (and British Columbia) to col- 
lect data concerning bycatch of seabirds 
and observations of short-tailed albatross. 
Tori lines and towed buoy bags were the 
most common avoidance devices, and had 
reported bird bycatch rates among the 
lowest of devices used. The reported sea- 
bird bycatch rates for the halibut fishery 
in 1998, after implementation of the 
avoidance regulations, were about 10-15 
percent of the rates reported by FWS for 
the groundfish fisheries before the avoid- 
ance regulations. Either the avoidance 
regulations worked, the fishermen under- 
reported seabird bycatch, a bird bycatch 
difference occurs between groundfish and- 
halibut fisheries, or all three. Highest re- 
ported seabird bycatch in May and re- 
ported sightings of short-tailed albatross 
through the summer were consistent with 
previous reports. However, fishermen in 
some areas reported no seabird bycatch, a 
likely indicator of underreporting. Hie 
IPHC staff seeks comments on the suit- 
ability and desirability of collecting sea- 
bird bycatch data with interviews, as long 
as direct observations from observers are 
not available. 

During a longline survey in the Gulf of 
Alaska, IPHC staff alternated deployment 
of a bird bag with no bird bag as a pilot 
experiment to evaluate methods that 
might be employed in a larger comparison 
of effectiveness of bird avoidance de- 
vices. Thirteen sets, six with bird bag de- 
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ployment and seven without, caught no 
seabirds. Seabirds attacked longline gear 
about half as often when a seabird avoid- 
ance device was used compared to sets 
without a device. Longline sets made with 
the bird bag had proportionately more 
birds flying than sitting in the vicinity of 
the longline gear. 

BIRD INTERACTIONS WITH 
SALMON DRIFT GILLNETS IN 
PRINCE WILLIAM SOUND, ALASKA: 
1990 AND 1991 

K . M. Wynne. University of Alaska Sea 


HABITAT EVALUATION FOR MAR- 
BLED MURRELETS IN LARGE, CON- 
TINUOUS FORESTS OF COASTAL 
BRITISH COLUMBIA 

Volker Bahn * and Deanna Newsom. 
Central Westcoast Forest Society, P.O. 
Box 364, Ucluelet, British Columbia, 
VOR 3A0, CANADA, 

vbahn @hot mail .com 

In comparison to the USA, where Mar- 
bled Murrelet (. Brachyramphus marmo- 
ratus) habitat is largely fragmented, much 
murrelet habitat in Canada is continuous 
and lies within pristine watersheds. Con- 
sequently, the delineation of distinct 
stands and the association of occupied 
behaviours with specific forest types is 
difficult. New forest management that 
considers wildlife requirements relies on 
information on habitat suitability within 
large expanses of old-growth forest. 
These large, continuous forests necessitate 
a method of prioritisation which takes 
advantage of mapped information. Fur- 
thermore, the biases, unwanted variation, 
and technical difficulties in collecting 
adequate murrelet activity data caused us 
to emphasise vegetation sampling for our 
evaluation of habitat suitability. 

Based on data collected during four 
years of Marbled Murrelet inventory by 
the Ministry of Environment, Lands, and 
Parks, we designed a habitat suitability 
index for the Marbled Murrelet as a tool 
for effective habitat evaluation. It allows a 
prioritisation of habitats based on mapped 
information, such as found on the digital 
Vegetation Resources Inventory maps 
recently completed in Clayoquot Sound, 
British Columbia. Our habitat suitability 
index is based on forest stand attributes 
(tree height, stand age, vertical composi- 


Grant Marine Advisory Program, Kodiak, 
AK 99615, USA. 

Marine bird interactions with the Prince 
William Sound salmon drift gillnet fishery 
were documented by observers that 
monitored 9,041 net retrievals in 1990 and 
1991. Of 2,291 birds observed approach- 
ing nets, 90 (3.9%) became entangled and 
died (in fewer than 1% of observed sets 
each year) and 13 were released alive. 
Marbled murrelets and common rnurres 
were the most common birds taken, repre- 
senting 47 and 22 of the 90 observed 
mortalities, respectively. Marbled mur- 
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tion, canopy closure and basal area) and 
spatial variables (altitude and distance 
from ocean). The index was used in con- 
junction with a Geographic Information 
System to rank and map habitats of im- 
portance to Marbled Murrelets in the Ur- 
sus watershed. 

The results are clear, understandable 
maps which categorise habitat as either 
important, sub-optimal or unsuitable for 
Marbled Murrelets and can be used by 
conservation managers not intimately 
familiar with murrelet habitat require- 
ments. 

TROPICAL SEABIRD FORAGING 
ECOLOGY 

Lisa T. Ballance * and Robert L Pitman. 
Ecology Program, NOAA, NMFS, 
SWFSC, 8604 La Jolla Shores Drive, La 
Jolla, CA 92037, USA, 
Iisa@caliban.ucsd.edu 

Tropical seabirds forage in waters low 
in productivity relative to most non- 
tropical systems. This has profound im- 
plications; most tropical species must 
range widely and all are confined to for- 
age essentially in two dimensions. For- 
aging strategies reflect these constraints. 
The single most important foraging strat- 
egy for tropical seabirds is to feed in as- 
sociation with subsurface predators, pri- 
marily tunas. In the tropical Pacific, these 
feeding opportunities support, at least in 
part, a majority of species, probably a 
majority of individuals for some species, 
indirectly determine abundance and dis- 
tribution, and provide a resource around 
which a complex community with a pre- 
dictable structure is centered. Other for- 
aging strategies include solitary feeding 
and scavenging; few species use these 


relet mortality was documented in both 
years, with extrapolated take estimates of 
1229 and 263 in 1990 and 1991, respec- 
tively. Common rnurres accounted for 22 
of 53 bird deaths observed in 1991 (total 
estimated take of 433); all were observed 
prior to 22 June. No murre mortality was 
observed in 1990 but observer effort was 
initiated on 10 June that year. Character- 
istics of the fishery, observer effort, and 
spatial and temporal (annual, seasonal, 
and diel) patterns of entanglement are 
discussed. 


exclusively, and those that do are rare. 
Nocturnal feeding has been observed 
regularly in only one species; at least two 
others purported to be nocturnal feeders 
obtain mesopelagic prey during the day 
by associating with subsurface predators. 
Feeding in association with oceano- 
graphic features is important for non- 
tropical seabirds, but its significance in 
the tropics remains unknown. Important 
topics for future research include precise 
quantification of seabird dependence on 
tunas, on nocturnal feeding, and on 
oceanographic features as prey aggregat- 
ing mechanisms, and investigation of 
scale-dependent patterns. Most impor- 
tantly, we suggest that efforts be focused 
on re-establishing the former abundance 
and diversity of tropical seabird commu- 
nities, catastrophically altered as a result 
of human colonization of islands. It is 
only with a somewhat intact and func- 
tioning community that we can pursue the 
answers to ecological questions. 

EFFECT OF TRANSECT LENGTH ON 
ABILITY TO DETECT SEABIRD 
POPULATION TRENDS 

Benjamin H. Becker * and Steven R. 
Beissinger. Division of Ecosystem Sci- 
ences, Department of ESPM, University 
of California at Berkeley, 151 Hilgard 
Hall #3110, Berkeley, CA 94720-3110, 
USA, bbecker@nature.berkeley.edu 

Accurate and robust detection of popu- 
lation trends is critical for understanding 
and interpreting seabird conservation pri- 
orities and effectiveness. At-sea popula- 
tion monitoring of Marbled Murrelets 
{Brachyramphus marmoratus ) uses near- 
shore line or strip transects to estimate 
population density and infer population 
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trends. While much attention has been 
given to placement of these transects, 
there has been little consideration of how 
transect length may affect ability to detect 
population trends. There is a trade-off 
between sample size and variance when 
using short or long transect lengths. The 
coefficient of variation (CV) is reduced 
with longer surveys because spatial varia- 
tion is masked. Shorter surveys have 
higher CVs due to spatial variation but 
lower standard errors due to a larger sam- 
ple size. The result is that either choice 
has a similar ability to detect trends for 
high population densities. However, Mar- 
bled Murrelet densities are often low, 
especially in California and Oregon. 
Shorter transects may therefore result in 
many segments with small numbers close 
or equal to zero. This decreases power to 
detect negative density trends over time. 
Additionally, line transect (Distance) 
sampling methods require a high number 
of detections per transect to calculate reli- 
able detection curves. In areas of low to 
medium density, short transects with 
small numbers of birds will not generate 
reliable detection curves. Power to detect 
density trends for transects from 2 to 100 
km in length illustrate these concepts and 
suggest that longer transects should be 
used for trend analysis. If data is collected 
in short transect lengths, it should be 
combined before trend analysis. 

CALI CUM IN PENGUINS EGGS: 
DOES DIET MATTER? 

P. Dee Boersma * arid David L Stokes. 
Department of Zoology, Box 351800, 
University of Washington, Seattle, WA 
98195, USA, boersma@u.washington.edu 

Magellanic penguins (. Spheniscus 
magellanicus ) produce eggs with thick 
shells and must mobilize calcium quickly 
for eggshell formation. Unlike birds that 
fly through the air, penguins have solid 
bones and may be able to mobilize cal- 
cium from bones. However, use of bone 
calcium is likely to be costly, particularly 
in Magellanic penguins, a species in 
which females fast for several weeks after 
laying their eggs. Alternatively, diet ad- 
justments may play a significant role in 
calcium availability. We tested this hy- 
pothesis by comparing the diet of Magel- 
lanic males and females prior to egg lay- 
ing and by comparing the diet of females 
prior to and after egg laying. Early in the 
season, females were significantly more 
likely to have shells in their stomachs than 


males. Later in the season, shells were 
largely absent from the stomach contents 
of both sexes and there was no significant 
difference between the sexes in occur- 
rence of shells in stomach contents. We 
conclude that ingesting shells may be one 
mechanism that females use to increase 
the availability of calcium for eggshell 
formation. 

ON THE IMPORTANCE OF SMALL 
MAMMALS AS NEST PREDATORS 
OF MARBLED MURRELETS 

Jeffrey E . Bradley* 1 , John M. Marzlujf, 
Martin C. Raphael 2 , and Daniel E. Var- 
land 3 . ’College of Forest Resources, Uni- 
versity of Washington, Seattle, WA 
98195, USA, jebrad@u.washington.edu; 
2 U.S. Forest Service, Pacific Northwest 
Research Station, Olympia, WA 98512, 
USA; 3 Rayonier, Hoquiam, WA 98550, 
USA. 

Arboreal rodents are known from the 
literature to be occasional predators of 
vertebrates. Recent work on the Olympic 
Peninsula, Washington has identified deer 
mice, Douglas’ squirrels, and northern 
flying squirrels as potential nest predators 
of the marbled murrelet. More detailed 
investigation of this potential has begun to 
determine (1) if deer mice, Douglas’ 
squirrels, and northern flying squirrels 
will attack murrelet-sized nestlings under 
natural conditions and (2) the influence of 
nestling size, egg size, and nutritional 
stress on the predatory behavior of wild- 
caught rodents. In captivity, deer mice 
and flying squirrels have been seen to 
prey upon eggs and nestlings. Both hun- 
ger and nestling size seem to influence 
predation by captive animals. Field trials 
have verified that deer mice are predators 
of murrelet-sized nestlings in the wild. 
We monitored 22 artificial canopy nests 
containing nestling pigeons as surrogates 
for nestling murrelets. Nine nests were in 
place for 30 nights or until predation. Of 
these, 6 nests were depredated (2 by deer 
mice), and 3 nests were active for 30 
nights without depredation. Nineteen 
neutral interactions with potential preda- 
tors were recorded (7 flying squirrels, 6 
deer mice, 1 Douglas’ squirrel, 1 Town- 
send’s chipmunk and 3 Stellar’s jays). 
Data from captive and field trials will be 
presented, and preliminary trends dis- 
cussed. 

MARBLED MURRELET RADIO TE- 
LEMETRY IN CENTRAL CALIFOR- 


NIA IN 1997 AND 1998: A REDUCED 
BREEDING EFFORT NOTED IN AN 
EL NINO YEAR 

Esther E. Burkett* 1 , Harry R. Carter 2 ' 5 , 
John Y. Takekawa \ Scott Newman , Rich- 
ard T. Gohghily, and Julie L. Lanser 1 . 
’Calif. Dept. Fish & Game, 1416 Ninth 
St., Sacramento, CA 95814, USA, 
Esther__Burkett @ compuserve.com; 2 U.S . 
Geol. Surv., Biol. Res. Div., 6924 Tre- 
mont Rd., Dixon, CA 95620, USA; 3 U.S. 
Geol. Surv., Biol. Res. Div., P.O. Box 
2012, Vallejo, CA 94592, USA; 4 Wildl. 
Health Center, Sch. Vet. Med., Univ. 
Calif., Davis, CA 95616, USA; 5 Dept. 
Wildl., Humboldt St. Univ., Areata, CA 
95521, USA. 

In 1998 we radio marked 19 birds, all 
with brood patches indicating egg-laying. 
Sex ratio was 13 females: 6 males (9 fe- 
males: 17 males in May/June 1997). Com- 
pared to 1997, radio-marked murrelets 
exhibited reduced breeding effort, espe- 
cially relaying, based on several factors: 

1) apparent reduction in prey abundance 
or availability due to El Nino conditions; 

2) late arrival in Aho Nuevo Bay; 3) no 
nests were found (five nests in 1997); 4) 
few birds were detected inland; and 5) 
more birds foraged in kelp beds near 
Santa Cruz. A distinct weight gain was 
apparent from May-August 1997, but a 
slight decrease occurred in 1998. Five 
mortalities occurred in 1998 (two mor- 
talities in 1997); one apparently the result 
of peregrine falcon predation, the remain- 
der likely caused by a combination of 
factors. Necropsies were inconclusive but 
revealed a lack of cardiac and abdominal 
fat. Four signals were lost within nine 
days of deployment. Excluding these and 
known mortalities, mean tracking duration 
was 45 days. Two long distance move- 
ments 200 km south were documented on 
18 June and 14 July. 

USING MULTI-SCALE INVENTORY 
AND RESEARCH TO CONSERVE 
MARBLED MURRELETS IN CLAYO- 
QUOT SOUND, BRITISH COLUMBIA 

Trudy A. Chat win* 1 , Lindsay Jones and 
Alan E. Burger 2 . ’Ministry of Environ- 
ment, Lands, and Parks, 2080 Labieux 
Road, Nanaimo, British Columbia, V9T 
6J9, CANADA, 

tachatwn @nanaimo.env.gov.bc.ca; 
department of Biology, University of 
Victoria, Victoria, British Columbia, 
V8W 3N5, CANADA. 
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Clayoquot Sound, Vancouver Island is 
an area of high profile forest conflicts 
which supports some of the largest con- 
centrations of breeding Marbled Murrelets 
in North America. In 1994, the Province 
of British Columbia appointed an interna- 
tional Scientific Panel to make recom- 
mendations regarding forest management 
in Clayoquot Sound. The Scientific Panel 
made a strong recommendation that: 
“particular species known or suspected to 
be at risk are monitored and their habitats 
protected.” 

Our goal is to provide quantitative in- 
formation on critical habitats for Marbled 
Murrelets in Clayoquot Sound. We gath- 
ered data at a full range of spatial scales 
over three years. Boat surveys were used 
to estimate numbers and marine distribu- 
tion of murrelets, high frequency radar 
allowed us to count numbers of murrelets 
entering specific watersheds, standard 
audio-visual surveys determined occu- 
pancy, vegetation surveys correlated ac- 
tivity with habitat parameters and tree- 
climbing determined nesting density. 

Sea-surveys showed that there is sig- 
nificant variation in year to year numbers 
and distribution of Marbled Murrelets. 
Using sea survey and radar data we esti- 
mate the current population of Marbled 
Murrelets in Clayoquot Sound to be 6000- 
8000 birds. High radar detection numbers 
correlated with size of watershed and 
amount of remaining valley-bottom tim- 
ber. We found that occupied detections 
significantly correlated with large (both 
tall and large diameter) moss-covered 
coniferous trees in low-elevation stands. 
A combination of ecosystem classifica- 
tion, three years of detection data and GIS 
mapping analyses was used to map habi- 
tats of importance. Tree-climbing of ran- 
dom trees with potential platforms dem- 
onstrated that Marbled Murrelets nest in 
very low densities (.18 - .28/ha) in the 
Ursus watershed. We continue to use this 
information in planning processes deline- 
ate important habitat and management 
zones for Marbled Murrelets in Clayoquot 
Sound, and other coastal areas of British 
Columbia. 

EVALUATING THE MARBLED MUR- 
RELET SURVEY PROTOCOL WITH 
RADAR 

Brian A. Cooper*, and Richard J. Blaha, 
AJBR, Inc., Forest Grove, OR, USA, abro- 
regon@aol.com 

We compared concurrent radar and 


audio-visual observations during 82 
mornings in 1997 and 1998 to help evalu- 
ate the Inland Forest Survey Protocol 
(IFSP) for Marbled Murrelets. Each 
morning, radar data were collected on all 
murrelet targets that passed over the area 
surrounding an audio-visual observer. For 
each observation, we determined whether 
radar, audio-visual observer, or both had 
detected the murrelet. We found that 21% 
of murrelet movements at occupied stands 
occur before IFSP survey start time. Be- 
cause of the dark conditions and because 
the birds that flew in early were silent, a 
very small proportion (6%) of these 
“early” birds were detected by the audio- 
visual observer. For the entire morning, 
observers conducting IFSP surveys 
missed an average of between 89 and 95% 
of the murrelets (depending on the 
method used to calculate the percentage). 
Because of the large within-site and 
among-site variation in the proportion of 
murrelets that were detected on IFSP sur- 
veys, we believe that it is inappropriate to 
use those percentages as a correction fac- 
tor for IFSP counts. Some overestimation 
of the number of birds using a stand also 
was observed: 7% of the murrelets that 
were detected during IFSP surveys were 
not even using the stand that was being 
surveyed. Further, a minimum of 3% of 
detections was double-counted by audio- 
visual observers. We discuss the implica- 
tions of our results for interpreting data 
collected using the Inland Forest Survey 
Protocol. 

MARINE POLLUTION: A SERIOUS 
PROBLEM FOR BREEDING ALBA- 
TROSS 

Katherine L. Cousins. Western Pacific 
Regional Fishery Management Council, 
Suite 1400, 1 164 Bishop Street, Honolulu, 
HI 96813, USA, 

Kathy.Cousins@noaa.gov 

Dumping plastic at-sea has been pro- 
hibited by an international Convention, 
MARPOL Annex V (e.g., MARPOL is an 
acronym for Mar ine Pollution), for at least 
a decade, yet plastic ingestion by seabirds 
has increased and plastic debris continues 
to wash ashore on the Hawaiian Islands. 
Either there must be a large derelict 
floating mass of plastic that accumulated 
prior to the enforcement of MARPOL 
Annex V, or people are still dumping gar- 
bage over the side of their vessels. If peo- 
ple are dumping fishing gear or light 
sticks at-sea, then according to the U.S. 


Coast Guard (USCG) this event is rarely 
witnessed. Without hard evidence, such as 
identifying marks to the origin of the 
plastic, it is difficult for USCG to issue 
MARPOL Annex V violations. Recently, 
concern has been expressed to the West- 
ern Pacific Regional Fishery Management 
Council regarding the numerous light 
sticks and cigarette lighters found in the 
remains of albatross chicks on the North- 
western Hawaiian Islands. Adult seabirds 
ingest plastic items while foraging for 
food at-sea and then inadvertently feed 
the plastic to their young. Albatrosses 
tend to follow ships, and as opportunistic 
foragers, they quickly learn that the ships 
can be a source of food. Plastic garbage 
lost intentionally or unintentionally from 
ships could easily be the source of their 
plastic in the marine environment. But as 
the sources for plastic pollution are varied 
and complex, understanding and identi- 
fying the origins of plastics is a first step 
to stopping the pollution. 

GENE FLOW AND POPULATION DI- 
VERGENCE IN MURRES 

Martin S. Damns 1 , Anthony Castor i 2 , and 
Vicki Friesen 1 . ’Department of Biology, 
Queen’s University, Kingston, Ontario 
K7L 3N6, CANADA, da- 
musm @ biology.queensu.ca; 2 Canadian 
Wildlife Service, National Wildlife Re- 
source Centre, 100 Gamelin Blvd., Hull, 
Quebec, K1A 0H3, CANADA. 

Discriminating among the four modes 
of speciation (allopatric, peripatric, sym- 
patric and parapatric) when studying the 
evolutionary history of an organism can 
be difficult. In highly vagile seabirds such 
as murres, opportunities for classical al- 
lopatric divergence seem to be rare, and 
limited to a few glaciation events. Mor- 
phological investigations have led to the 
identification of many subspecies of mur- 
res, demonstrating that significant mor- 
phological variation exists among them, 
and that natural selection may be respon- 
sible for at least some of the differences. 
Both murre species are highly philopatric, 
although dispersal of birds to non-natal 
colonies is not as rare as once thought. 
We believe that many modes of specia- 
ti on/divergence are responsible for the 
current genetic structure of murres. Phi- 
lopatry, together with selection to adapt to 
local environmental conditions, may be 
resulting in parapatric divergence. Isola- 
tion in high northern breeding grounds, 
coupled with nearby overwintering sites 
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in polynyas may be resulting in peripatric 
differentiation. Allopatric divergence of 
murres has already been demonstrated: 
the Atlantic and Pacific populations of 
each species have clearly evolved in al- 
lopatry. Methods we are using include 
genomic microsatellite and intron assays, 
and sequencing of the mitochondrial con- 
trol region. Other preliminary results will 
be presented at the meeting. 

FEEDING ECOLOGY OF KITTLITZ’S 
MURRELET IN PRINCE WILLIAM 
SOUND, ALASKA 

Robert H. Day * and Debora A. Nigro, 
ABR, Inc., P.O. Box 80410, Fairbanks, 
AK 99708 0410, USA, bday@abrinc.com 

We studied the feeding ecology of Kit- 
tlitz’s ( Brachyramphus brevirostris ) Mur- 
relet in Prince William Sound, Alaska, 
during the summers of 1996-1998 in rela- 
tion to at-sea environmental characteris- 
tics and other attributes. We examined the 
effects of time of day (morning, after- 
noon), season, year, tidal stage (rising, 
falling), current strength (weak, moderate, 
strong), habitat type, water depth, distance 
from shore, distance from freshwater in- 
put, shoreline substrate, percent ice cover, 
water clarity, sea-surface temperature, 
sea-surface salinity, and survey type 
(nearshore, offshore) on whether or not 
birds were feeding. Of these variables, 
only survey type, season, year, habitat 
type, ice cover, distance to shore, depth, 
and shoreline substrate were significant in 
affecting feeding frequency. Kittlitz’s 
Murrelets primarily ate the common for- 
age fishes that occurred in these glaciated 
fjords, although both the low number of 
birds seen with fishes and the cold envi- 
ronmental conditions in these bays in 
early summer suggest that they may be 
foraging extensively on pelagic inverte- 
brates at that time. Both the species and 
mean sizes of fishes eaten by the Kittlitz’s 
Murrelet in summer overlapped exten- 
sively with those of fishes eaten by the 
closely related Marbled Murrelet (B. 
marmoratus) i which also is the species 
that the Kittlitz’s Murrelet occurred most 
often with in mixed-species foraging 
flocks. Thus, the two species may com- 
pete for prey during the summer. 

MARBLED MURRELETS CAN BE 
VOCALLY “FINGERPRINTED” 

Sharon B. C. Dechesne-Mansiere* 1 , and 
Alan E. Burger 2 . ’Okanagan University 
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College, 583 Duncan Ave. W„ Penticton, 
British Columbia, V2A 8E1, CANADA, 

sdechesne@okanagan.bc.ca; department 
of Biology, University of Victoria, Victo- 
ria, British Columbia, V8W 3N5, CAN- 
ADA. 

We analysed the variability in the vo- 
calisations of the Marbled Murrelet 
(. Brachyramphus marmoratus) and tested 
if individuals could be recognized by their 
calls. A literature review revealed that 
essentially all seabird species showed 
vocal individuality. Vocalizations are 
usually essential in maintaining long-term 
pair bonds, so this universality was not 
surprising. Vocalisations of Marbled Mur- 
relets have not been investigated in this 
capacity. We describe the murrelet’ s vo- 
cal repertoire of nine call types and two 
non-vocal sounds. Humans were able to 
visually discriminate the sound spectro- 
grams of calls made by different birds. 
The calls were not highly stereotyped in 
successive renditions, but showed grada- 
tions. Graded vocalisations allow almost 
infinite variations in call types, but we 
recognized certain components (elements) 
of the calls that reoccurred in many call 
types. Elements were either strongly har- 
monic or tonal in nature. Call types were 
placed in call groups based on acoustic 
features, grading patterns, and contextual 
use. Vocal individuality was found in the 
keheer call, and the most individually 
recognizable features were: call duration, 
and the frequencies and durations of the 
tonal portions of the call. Using these 
characters, a cluster analysis had 100% 
success in discriminating 8 individuals 
using 20 calls. This suggests that vocal 
fingerprinting is possible. Vocal recogni- 
tion of individuals could help interpret the 
behaviours presently used in inland sur- 
veys for assessing presence and occu- 
pancy. It could also be used to improve 
population estimates within forest stands. 

PREDATION BY KEEN’S MICE ON 
SEABIRD EGGS: EVIDENCE FROM 
STABLE ISOTOPE ANALYSES 

Mark C. Drever*\ Keith A. Hobson 2 , and 
Douglas F. Bertram ’. ‘CWS-PWRC, 
5421 Robertson Road, RR#1, Delta, Brit- 
ish Columbia, V4K 3N2, CANADA, 
drever@sfu.ca; 2 CWS-PNWRC, 115 Pe- 
rimeter Road, Saskatoon, Saskatchewan, 
S7N OX4, CANADA. 

Evaluating the consumption of seabird 
eggs by predators can be difficult. Egg- 


shells do not preserve well in stomach 
acid and unless fresh, egg yolk and albu- 
men can be almost impossible to identify 
a few hours following their consumption. 
However, stable isotopes were recently 
used to analyze diets of seabird predators 
on Langara Island. This successful appli- 
cation provided us with the opportunity to 
examine egg predation by endemic 
Keen’s Mice ( Peromyscus keeni) on Tri- 
angle Island, British Columbia. We ex- 
amined stable-carbon (* 13 C) and nitrogen 
(* 33 N) isotope composition in muscle and 
liver tissues of mice, abandoned eggs of 
Rhinoceros Auklets ( Cerorhinca mono- 
cerata ) and Cassin’s Auklets ( Ptycho - 
ramphus aleuticus ), and other available 
prey items from three regions of Triangle 
Island. Carbon isotopes can be used to 
distinguish marine vs. terrestrial diets, 
whereas nitrogen isotopes serve as useful 
indicators of trophic position. Mice were 
segregated into two groups corresponding 
to areas where only Cassin’s Auklets bred 
or where they bred Rhinoceros Auklets. 
Isotopic signals from mice eating seabird 
eggs showed much smaller variances than 
signals of mice trapped before seabirds 
began to breed, suggesting that mice di- 
versify their diet in winter. 

PATTERNS OF PRIMARY AND SEC- 
ONDARY MOLT IN LAYSAN AND 
BLACK-FOOTED ALBATROSSES: 
COMPLEX PATTERNS ALLOW 
FEATHER REPLACEMENT TO 
MATCH FEATHER WEAR 

Ann E. Edwards*\ and Sievert Rohwer' 2 . 
’Department of Zoology, University of 
Washington, Seattle, WA 98195, USA, 
aee@u. washington.edu; 2 Burke Museum, 
University of Washington, Seattle, WA 
98195, USA. 

Albatrosses are incomplete molters, 
which means generally they replace only 
a portion of their flight feathers during a 
single season. Incomplete molt suggests a 
trade-off between time available for 
molting and time available for reproduc- 
tion. Evidence from annually breeding 
albatrosses shows that successful breeders 
molt fewer feathers between two con- 
secutive breeding seasons compared to 
unsuccessful breeders that abandon the 
colony early. Successful breeders of bien- 
nially breeding albatrosses skip a year of 
breeding and can undergo a complete 
molt, whereas unsuccessful breeders 
which leave the colony early molt fewer 
feathers and attempt to breed the follow- 
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ing year. We examined 104 actively 
molting, non-juvenile Laysan and Black- 
footed Albatrosses caught in driftnets in 
the North Pacific during the non-breeding 
season in 1990-91 to look at the rules of 
feather replacement. Both Laysan and 
Black-footed Albatrosses divide the pri- 
mary and secondary molt into a total of 
four series. Each series shows variable 
feather replacement. There is a hierarchy 
of replacement between series that de- 
pends on a) the average amount of wear 
received by a series, b) the average age of 
feathers in a series, and c) the total num- 
ber of feathers to be replaced in the wing. 
Multiple molt series and variation in the 
frequency of replacing feathers within 
each series allow the pattern of feather 
replacement to more accurately match the 
pattern of feather wear, thereby minimiz- 
ing the cost of maintaining quality feath- 
ers. 

PARENTAL EFFORT AND PREY SE- 
LECTION BY MALE AND FEMALE 
CRESTED AUKLETS ON BULDIR IS- 
LAND, ALASKA 

Gail S. Fraser *, and lan L. Jones. Bio- 
psychology Prgramme and Department of 
Biology, Memorial University of New- 
foundland, St. John’s, Newfoundland, 
A1B 3X9, CANADA, 

gfraser @ pi ay.psych . mun.ca 

For three breeding seasons we investi- 
gated whether male and female Crested 
Auklets adopt similar roles in parental 
care. We found intersexual differences in 
feeding and brooding rates between males 
and females, particularly during the first 
two weeks of chick rearing. Females fed 
their chick at significantly higher rates 
than males, whereas males guarded their 
chick more. We hypothesized that males 
brood more because they are more ag- 
gressive in agonistic interactions and are 
therefore better at protecting their chick 
from aggression by prospecting birds. To 
explore how vulnerable unattended young 
chicks were we placed clay model chicks 
in old crevices during three different time 
periods and found high rates of attacks 
occurred during each trial (71-87%). We 
also examined prey selection during the 
chick rearing period by males and females 
and found that males selected more 
euphausiids and fewer copepods than did 
females. Crested Auklets have developed 
well defined sexual roles in parental care, 
especially early in the chick rearing sea- 
son. Consequences of this division of la- 


bor may be sexual differences in mortal- 
ity; females may be more vulnerable to 
predators with increased frequency of 
movement to and from the colony. Also, 
inter-sexual variation in prey selection 
may be related to the dimorphism of bill 
shape; males have a much large bill that 
may be suited for larger prey items such 
as euphausiids. 

SENSITIVITY OF BREEDING PA- 
RAMETERS TO FOOD SUPPLY; A 
CONTROLLED FEEDING EXPERI- 
MENT IN A KITTIWAKE COLONY 

Verena A. Scott A. Hatch 1 , and 

Richard B. Lanctot 1 . ’Department of 
Biological Sciences, University of Alaska, 
Anchorage, AK 99508, USA, ver- 
ena_gill@usgs.gov; 2 USGS-BRD, Alaska 
Biological Science Center, 101 1 E. Tudor 
Road, Anchorage, AK 99503, USA. 

To determine if food availability is re- 
sponsible for the chronic breeding failure 
of Black-Legged Kitti wakes (Rissa tri- 
dactyla) on Middleton Island, AK, we 
supplementally fed herring ad libitum to 
non-captive adults and nestlings in 1996 
and 1997. Birds nested on an abandoned 
radar tower that provided uniquely acces- 
sible sites for experimentation and ma- 
nipulation. About 150 nest sites were fit- 
ted with feeding tubes and sliding, one- 
way glass windows that permitted us to 
monitor closely a number of breeding 
parameters in fed and unfed pairs. Our 
results indicate that kittiwake productivity 
was dramatically increased when birds 
were fed and that this increase occurred 
through enhancements of breeding per- 
formance at all stages of the breeding 
season. Six measures of breeding per- 
formance were especially sensitive to 
food supply: laying and hatching dates, 
volume of the “B” egg, foraging trip 
lengths, chick growth, adult attendance 
during chick rearing, and chick survival. 
We suggest these parameters will be the 
most useful indices of food availability at 
kittiwake colonies under natural condi- 
tions. Breeding parameters less sensitive 
to food supply included courtship behav- 
ior, chick aggression, age of peak weight 
and fledging ages. 

ADULT PREY CHOICE AFFECTS 
CHICK GROWTH AND REPRODUC- 
TIVE SUCCESS OF PIGEON 
GUILLEMOTS 

Gregory H. Golet* 1 , Katherine J. Kuletp, 
Daniel D. Roby 2 , and David B. Irons 1 . 


’U.S. Fish and Wildlife Service, 1011 E. 
Tudor Road, Anchorage, AK 99503, 
USA, Greg_Golet@mail.fws.gov; 

2 Oregon Cooperative Fish and Wildlife 
Research Unit, Department of Fisheries 
and Wildlife, Oregon State University, 
Corvallis, OR 9733 1 -3803, USA. 

Pigeon Guillemots ( Cepphus columba) 
forage near shore and feed their chicks 
both demersal and schooling fishes. Be- 
tween 1979 and 1997, we studied chick 
diet, chick growth rate, and reproductive 
success of Pigeon Guillemots at Naked 
Island, Prince William Sound, Alaska, to 
identify factors limiting guillemot breed- 
ing populations. We found evidence for 
prey specialization among individual 
adult guillemots, but detected no differ- 
ences in reproductive success between 
specialists and generalists. We did, how- 
ever, find significant differences in chick 
growth and reproductive success between 
pairs that fed their chicks > 50% high- 
lipid schooling fishes (predominantly Pa- 
cific sand lance Ammodytes hexapterus 
and Pacific herring Clupea pallasii) and 
those that delivered > 50% low-lipid 
demersal fishes (e.g., sculpins Cottidae 
spp., blennies Stichaeidae and Pholididae 
spp.,) and gadids (Gadidae spp.). The im- 
proved growth of guillemot chicks fed 
high-lipid fishes may be a function of the 
higher energy density of these prey, how- 
ever, pairs delivering high-lipid fishes had 
higher delivery rates than pairs delivering 
low-lipid fishes. Chick diet showed high 
annual variation from 1979-1997, largely 
because of fluctuations in Pacific sand 
lance. Regression analyses suggest that at 
the population level, chick growth is af- 
fected by the percent occurrence of high- 
lipid fishes in the diet. We conclude that 
guillemot chicks grow fastest, and repro- 
ductive success is highest, when high- 
lipid schooling fishes comprise a major 
portion of the diet. 

SURVIVAL AND BEHAVIOR OF 
WESTERN GULLS FOLLOWING EX- 
POSURE TO OIL AND REHABILITA- 
TION 

Richard T. Golightly 1 , Scott H. New- 
man* 1 ’ 2 , Harry R. Carter 1 ' 2 , Emilie N. 
Craig \ and Jonna A . K. Mazet 2 . 
’Humboldt State Univ,, Wildlife Dept., 
Areata, CA 95521, USA, 
rtgl@axe.humboldt.edu; 2 Univ. of Calif., 
Wildlife Health Center, Davis, CA 95616; 
3 U.S. Geol. Surv., Biol. Res. Div, Dixon, 
CA 95620, USA. 
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Legislatively mandated rehabilitation of 
wildlife damaged in coastal oil spills has 
resulted in professionally supervised re- 
habilitation in California. We evaluated 
the survivorship and behavior of western 
gulls that were rehabilitated following the 
Platform Irene spill in California. West- 
ern gulls were selected because an ade- 
quate sample was available and controls 
could be obtained. 

Three test groups were established: 
oiled and rehabilitated (n=7), rehabilitated 
but not oiled (n=10), and controls (cap- 
tured and released; n=10). Radio trans- 
mitters were attached. Aircraft were used 
to locate birds twice a week for the first 
3.5 months, and once a week thereafter. 
Flight patterns were extensive once radios 
began to fail (to ensure that all radios 
were found) and extended from central 
Baja California to the Oregon- 
Washington border. The last two radios in 
the oiled group expired 235 days follow- 
ing release. 

One control bird died 115 days after 
release. The first radio expirations oc- 
curred at 127, 52, and 99 days after re- 
lease for oiled, rehabilitated only, and 
control birds, respectively. The rate of 
disappearance of radios was greatest for 
the control group and lowest for the oiled 
group (pcO.OOl); if disappearing radios 
represented mortalities, such mortalities 
were fewest in the oiled group. We also 
examined free-ranging behavior differ- 
ences between groups by comparing the 
sizes of areas used by the gulls (adaptive 
kernel and minimum convex polygon), 
and shifts in the centers of activity. 

COMMON MURRE {URIA AALGE ) 
MORTALITY ALONG WASHINGTON 
OUTER-COAST BEACHES: PAT- 

TERNS AND IMPLICATIONS FOR 
BREEDING POPULATIONS 

Thomas P. Good* 1 , and Chris W. Thomp- 
son 2 . 'Department of Ecology and Evolu- 
tionary Biology, Brown University, 
Providence, RI 02912, USA, Tho- 
mas. Good@Brown.edu; Washington 
Department of Fish & Wildlife, 16018 
Mill Creek Blvd., Mill Creek, WA 98012, 
USA. 

We marked bird carcasses with a unique 
combination of colored cable ties on the 
bill, wings and/or legs, or we removed 
them for necropsy analyses. For all birds, 
we collected data on species, age class, 
evidence of breeding, indices of body 
condition, and carcass mass. In all years. 
Common Murres ( Uria aalge) composed 


the majority of beached birds (79% of 
1800 birds in 1997). Deposition rates 
(murres/mil e/week) were highest during 
the El Nino year of 1997 and lower in 
both 1996 and 1998, a pattern consistent 
with a similar study conducted around the 
1982-1983 El Nino. Necropsies were per- 
formed on murres collected in 1997 and 
1998 to verify sex and breeding status. 
The sex ratio of murres sampled was 
strongly female-biased for reproductive 
adults (those with brood patches) but not 
for non-breeding adults. In mid- to late 
June, females represented 75-100% of the 
breeding murres sampled on both the 
northern and southern Washington coast, 
decreasing to 35% of those sampled by 
late July. Evidence suggests that food 
supply was low around many murre 
breeding colonies in Oregon in 1997 and 
1998 causing a large percentage of adult 
birds to abandon their colonies. We sug- 
gest that the physiological cost of egg 
production by females is the primary 
cause for the differential mortality 
rate between males and females. 

NEST SITE SELECTION BY MAR- 
BLED MURRELETS ON THE OLYM- 
PIC PENINSULA, WASHINGTON 

Thomas E. Earner* 1 , Douglas J. 
Meekins \ Daniel E. Varland 2 , and Leon- 
ard Young 3 . ’Hamer Environmental, 
19997 Highway 9, Mount Vernon, WA 
98274, USA, hamert@aoI.com; 
2 Rayonier, Inc., P.O. Box 200, Hoquiam, 
WA 98550, USA; Washington Depart- 
ment of Natural Resources, 1111 Wash- 
ington Street SE, Olympia, WA 98504, 
USA. 

We examined habitat selection of the 
Marbled Murrelet utilizing use versus 
availability analyses and described the 
characteristics of Marbled Murrelet nests 
on the Olympic Peninsula, Washington. 
Nests were found in 1996 (n=4), 1997 
(n=15), and 1998 (n= 1 0). Twenty-nine 
nests were located using intensive, sys- 
tematic tree climbing methods in 6 sites of 
varying age and tree species composition. 
All 1,545 potential nest trees in sixty ran- 
dom plots (40 meter radius) were climbed. 
Habitat variables were measured and 
analyzed at four hierarchical scales at nest 
and non-nest sites; including stand, plot, 
tree, and limb/platform levels. Western 
Hemlock (n-25) and Sitka Spruce (n=2) 
trees appeared to be selected for nesting, 
with no nests located in Western Red Ce- 
dar or Silver Fir. Three nests were located 


in Douglas Fir trees at sites on the north 
side of the Olympic Peninsula where 
Douglas Fir is often the sole dominant 
tree species. The selection of particular 
tree species for nesting has major impli- 
cations on how land managers: 1) assess 
habitat quality; 2) protect nesting habitat; 
3) improve habitat quality; 4) develop 
new habitat and; 5) gauge the contribution 
of particular forest types to the conserva- 
tion of the population. We also examined 
differences in microclimatic conditions 
(humidity, temperature, solar radiation) 
between a sample of nest and non-nest 
plots and analyzed whether edge effects 
lead to degradation of nesting habitat. 

TESTING ASSUMPTIONS OF THE 
LINE TRANSECT SAMPLING 
METHOD USED TO ESTIMATE 
MURRELET DENSITIES AT SEA 

Thomas E. Hamer*\ Chris Thompson 1 , 
Kirsten Brennan 2 , and Steve Beissinger 3 . 
’Hamer Environmental, 19997 Highway 
9. Mount Vernon, WA 98274, USA, ha- 
mert@aol.com; Washington Dept, of 
Fish and Wildlife, Mill Creek, WA 98012, 
USA; 3 Ecosystem Sciences Division, 
University of California, Berkeley, CA 
94720, USA. 

Applying distance sampling techniques 
to marine surveys for Marbled Murrelets 
may provide biologists with a powerful 
yet practical methodology for estimating 
density of populations and monitoring 
changes in density over time. Unbiased 
estimates of density can be obtained using 
the line transect sampling method only if 
certain assumptions are met. These as- 
sumptions are that birds directly on the 
line are always detected (g[0] =1) and that 
birds are detected at their initial location, 
prior to any movement in response to the 
vessel. We examined the validity of these 
two assumptions by placing an independ- 
ent observer behind the two primary ob- 
servers positioned on the bow of survey 
vessels conducting surveys for murrelets 
and other seabirds in Oregon and Wash- 
ington. The independent observer, using 
binoculars, located birds near the transect 
line an average of 156 m ahead of the 
survey vessel before movement or avoid- 
ance would be expected to occur, and then 
tracked the bird as the boat passed. Birds 
observed near the transect line moved an 
average of 3.3 m away from the line be- 
fore detection by the standard observers. 
On average, 9.2 percent of the birds near 
the transect line were not detected by ei- 
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ther primary observer. Using DISTANCE 
software, we estimated the affect of these 
errors on density estimates. The implica- 
tions of murrelet avoidance movement 
and birds missed near the transect line in 
obtaining unbiased estimates of density 
using the line transect method are dis- 
cussed. 

THE EFFECT OF NEST LOCATION 
ON BREEDING SUCCESS IN MAR- 
BLED MURRELETS: ESTIMATED 

COST OF NESTING FURTHER IN- 
LAND 

Cindy L. Hull * 1,2 , Gary W. Kaiser 2 and 
Lynn Lougheed 1 ’ 2 . 'CWS/NSERC Wild- 
life Ecology Research Chair, Dept. Bio- 
logical Sciences, Simon Fraser Univer- 
sity, 8888 University Drive, Burnaby, 
British Columbia, V5A 1S6, CANADA, 
clhull@sfii.ca; 2 Canadian Wildlife Serv- 
ice, RR1, 5421 Robertson Road, Delta, 
British Columbia, V4K 3N2, CANADA. 

Radio transmitters were deployed on 24 
Marbled Murrelets ( Brachyramphus 

mamioratus ) to locate nest sites in Deso- 
lation Sound, British Columbia, during 
the 1998 breeding season. Radio-tracking 
from a helicopter was used to locate nests, 
and tracking from the air and water was 
used to determine attendance patterns of 
birds, as an indication of breeding. Activ- 
ity patterns confirmed incubation at 16 
nests, and at 12, chick rearing. Inspection 
of some nests at the end of the breeding 
season indicated a minimum of three 
chicks fledged. At three other nests the 
egg was predated and at another, the chick 
died. The fate of 1 1 nests was unknown. 
Mean elevation of nests was 920 ± 392 m, 
aspect of 162.2 ± 116.5* , with all nests 
within 50 km of presumed foraging areas. 
Presumed foraging areas were determined 
by the density of murrelet locations on the 
water, derived from radio tracking. A lo- 
gistic regression was performed on the 
explanatory variables elevation, aspect 
and distance from presumed foraging ar- 
eas to determine their relationship with 
breeding success. The flight speed of mur- 
relets was calculated from radar and these, 
along with aspect ratios, were used to 
estimate the energetic cost of nesting 
varying distances from presumed foraging 
areas. The results are compared to other 
alcids. 

SOME CONCEPTUAL IDEAS CON- 
CERNING SEABIRDS AS INDICA- 
TORS OF CHANGING MARINE EN- 


ABSTRACTS 

VIRONMENTS 

David B. Irons. U.S. Fish and Wildlife 
Service, 1011 E. Tudor Rd., 

Anchorage, AK 99503, USA, 

davidJrons@mail.fws.gov 

In Cairns’ 1987 paper on seabirds as 
indicators of marine food supplies, he 
proposed that the shape of the curves de- 
picting relationships between several 
demographic parameters of seabirds and 
the abundance of food were nonlinear. 
Since Cairns proposed these relationships, 
data from other studies have indicated that 
he was at least partly correct in that the 
relationship between breeding success and 
food supply is sigmoidal and that breed- 
ing success is unaffected by changes in 
food abundance at levels above a thresh- 
old. Here I propose parameters that affect 
the shape and position of the curve relat- 
ing seabird breeding success to food sup- 
ply. I make the following assumptions. 
There is a positive relationship between 
food supply and size of seabird colonies. 
When food becomes scarce, adult seabirds 
allow their chicks to die at the expense of 
keeping themselves alive. Adults remain 
at the colony whether or not they have 
chicks. Based on the energetic needs, I 
suggest that 1) the size of a colony deter- 
mines the position of the curve in relation 
to food supply and, 2) the ratio of energy 
needs of chicks/energy needs of adults, 
determines the general slope of the curve 
and thereby varies among species. For 
example, everything else being equal, the 
position of the curve for a large colony 
will be to the right (higher food abun- 
dance) of a curve for small colonies 
(lower food abundance), and murres 
(small ratio) will have a greater slope than 
kittiwakes (large ratio). These predictions 
are testable and may help us to understand 
more about how seabirds indicate changes 
in the marine environment. 

PENGUINS LIMIT FORAGING WHEN 
FORAGE IS LIMITING: NEW PER- 
SPECTIVES ON STRATEGIES OF 
LONG-LIVED SEABIRDS 

John K. Jansen * ! , Robert W. Russell 1 , 
Roger P. Hewitt 2 , and David A. Demei 2 . 
'National Marine Mammal Laboratory, 
Alaska Fisheries Science Center, NOAA, 
Seattle, WA 98115, USA* 
john.jansen@noaa.gov; 2 AMLR Program, 
Southwest Fisheries Science Center, La 
Jolla, CA 92038, USA. 


A central hypothesis of seabird ecology 
predicts that parents will increase foraging 
effort to compensate for reductions in 
food supply, thus sustaining a constant 
level of provisioning for offspring. Stud- 
ies apparently supporting this prediction 
have often used a species’ reproductive 
performance to infer prey status, or have 
used prey data that are limited in spatio- 
temporal coverage and/or overlap with 
foragers. In contrast, theoretical consid- 
erations suggest that — under many ecol- 
ogically realistic circumstances — parents 
of long-lived organisms should be ex- 
pected to decrease parental effort in re- 
sponse to reduced prey. We related spa- 
tially and temporally relevant measures of 
prey density with at-sea behavioral data 
from chinstrap penguins collected over 8 
years at Seal Island, Antarctica. Our 
findings were inconsistent with the hy- 
pothesis that parent birds increase forag- 
ing effort with declining resources; in- 
stead, penguins exhibited shorter diurnal 
foraging trips when conditions were less 
favorable. Overnight trips showed no 
patterns in relation to prey density, but 
trips spanning a day and night showed 
signs of a reversed pattern, i.e. trip dura- 
tion decreased in good years. These trends 
more closely reflected adjustments in time 
spent actively foraging than changes in 
time spent traveling to or from foraging 
grounds. The close proximity of Seal Is- 
land to a relatively productive marine 
environment may afford penguins that 
nest there greater flexibility in foraging 
tactics relative to penguins that breed at 
less favorable sites. 

EFFECTS OF SUPPLEMENTAL FEED- 
ING LATE IN THE CHICK-REARING 
PERIOD ON PREFLEDGING MASS 
RECESSION 

Laura A. Jones. NSERC/CWS Wildlife 
Ecology Research Chair, Department of 
Biological Sciences, Simon Fraser Uni- 
versity, Burnaby, British Columbia, V5A 
1S6, CANADA, ljonesa@sfti.ca 

Prefledging mass recession is exhibited 
by nestlings in many alcid species and 
there are several competing hypotheses 
regarding the reason for this phenomenon. 

I conducted a supplemental feeding ex- 
periment to explicitly test whether pre- 
fledging mass recession reflects a reduc- 
tion or cessation of parental provisioning. 
All chicks were weighed daily from 30 
days of age until fledging to examine 
growth patterns as the chicks approach 
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fledging. Chicks in the experimental 
group were supplemen tally fed (50g her- 
ring) each morning from 40 days of age 
until fledging. If pre-fledging mass reces- 
sion is caused by parental abandonment, 
chicks provisioned supplemen tally should 
show no prefledging mass recession. Ad- 
ditionally, if the nestling departure deci- 
sion involves anticipated future provi- 
sioning, supplemented chicks would be 
expected to fledge older than control 
chicks. However, if chicks are chronically 
overprovisioned and lose mass to opti- 
mize fledging mass or wingloading, sup- 
plemented chicks should exhibit the char- 
acteristic prefledging mass recession ac- 
companied by rejection of supplemented 
food. The data demonstrate that pre- 
fledging mass recession is a consequence 
of reduced parental provisioning and that 
chicks decide when to leave the burrow 
based, in part, on their preceding growth 
rate. 

MARBLED MURRELET DAYTIME 
CHICK FEEDING BEHAVIOURS 
SUGGEST REVISITING PROTOCOLS 

Paul H. Jones. 3563 West 32nd Avenue, 
Vancouver, British Columbia, V6S 1Z1, 
CANADA, lmtjones@infmet.net 

The Caren Range on British Columbia’s 
Sunshine Coast yielded Canada s first 
active Marbled Murrelet nest in 1993. Out 
of 101 chick feedings of this species 
monitored by the author and a small group 
of researchers representing Friends of 
Caren at two separate nest sites and three 
nestings during 1993, 1994 and 1997, 65 
feedings took place after sunrise, one as 
late as 12:07 hrs. (Pacific Daylight Time). 
Of those observed after sunrise, 21 feed- 
ings took place before 7am, 24 between 
7am and 9am, and 20 between 9am and 
12:30pm (PDT). These findings suggest 
that Marbled Murrelets spend much of 
their time during the breeding season fly- 
ing to and from the forests where they 
breed in broad daylight, contrary to the 
popular belief about the crepuscular na- 
ture of this species. Most of the flights to 
and from nests were direct, with no cir- 
cling flights observed within 500 metres 
of the nests. These findings suggest that 
PSG protocols pertaining to inland be- 
haviours should be revisited and revised, 
at least for Canada, and possibly for the 
entire range of this species. 

FUNCTIONAL ADAPTATIONS FOR 
UNDERWATER ACTIVITY IN BIRDS 


ABSTRACTS 

Gary W. Kaiser. Pacific Wildlife Re- 
search Centre, 5421 Robertson Road, RR 
#1, Delta, British Columbia, V4K 3N2, 
CANADA. 

Once birds approach their depth of neu- 
tral buoyancy (>10 m in auks but <1 m in 
cormorants), they may use either agility or 
speed or both depending on their struc- 
tural adaptations. There are two types of 
body used by diving birds. Foot- 
propelled divers must maintain two large 
muscle masses, one for flight and one for 
swimming but reduce drag, which is pro- 
portional to cross-sectional area, by plac- 
ing these masses in line. The long flexi- 
ble neck compensates for the poor agility 
of this arrangement. Wing-propelled di- 
vers need only one large muscle mass and 
the central location of the wings gives the 
birds great agility. The stubby lateral 
profile created by crooking the neck and 
having a very short tail, reduces drag in 
tight turns. The partially-folded wing 
which many birds use for wing-propelled 
diving may be interpreted in terms of the 
integrated functioning of its parts under- 
water. In spite of its unlikely shape and 
numerous joints, the wing has compen- 
sating features which help stiffen it, re- 
duce torsion in the joints, and make it a 
robust and useful paddle: the head of the 
humerus is flattened to fit into the slot- 
like shoulder joint; the elbow is in the 
center of the wing and braced by unusu- 
ally robust secondary coverts above and 
below; and the folded primaries are 
braced at their mid-point by the tips of the 
secondaries to reduce torsion at the shoul- 
der. In auks, an elongated humerus in- 
creases moment about the shoulder. The 
greater travel of the elbow generates 
speed underwater while shearwaters, 
which dive to similar depths, depend en- 
tirely on agility underwater. Shearwaters 
appear to lack specialized structural 
modifications for underwater activity. 

EFFECTS OF WIND ON THE 
GROWTH RATE OF KITH WAKE 
CHICKS 

S. Dean Kildaw. Box 757000, Institute of 
Arctic Biology, University of Alaska 
Fairbanks, Fairbanks, AK 99775-7000, 
USA. 

Potential effects of wet, windy condi- 
tions on breeding seabirds are particularly 
severe for cliff-nesting, surfacing-feeding 
species such as Kitti wakes. I studied the 
effects of wind on growth rates of 


Red-legged (Rissa brevirostris ) and 
Black-legged (R. tridactyla ) kittiwake 
chicks at St. George Island (southeastern 
Bering Sea) in 1993 and 1994. I weighed 
chicks every 3 - 5 days and compared 
mass increments (g/day) of each chick 
between time intervals with “windy” 
(wind > 25 km/h was sustained for more 
than 25% of interval) vs. 
“calm”conditions in paired-sample analy- 
ses. I used a two factor ANOVA to evalu- 
ated effects of nest exposure and species 
on the response of chick growth to wind, 
and found significant effects of both fac- 
tors in both years. Strong winds sup- 
pressed growth rates of chicks exposed to 
severe updraft conditions at 
high-elevation sites relative to those of 
chicks located in less-exposed nests at 
lower elevations, an effect that was likely 
due to greater energetic demands of ther- 
moregulation for chicks in exposed nests. 
In addition, windy weather also sup- 
pressed growth rates of Black-legged vs. 
Red-legged kittiwake chicks: the growth 
rate of Red-legged kittiwake chicks in 
sheltered nest sites was enhanced during 
windy weather while that of Black-legged 
kittiwakes was somewhat diminished. I 
speculate that the differing response of the 
two species is a consequence of differing 
effects of wind on flight energetics or 
foraging efficiency of adults which ulti- 
mately affect chick provisioning and 
growth rate. 

MOVEMENTS OF AMERICAN WHITE 
PELICANS BANDED AT MARSH 
LAKE, MN 

D. Tommy King* 1 , and Alfred H. Grewe, 
Jr. 2 . ‘USDA/APHIS/WS, National Wild- 
life Research Center, P.O. Drawer 6099, 
Mississippi State University, MS 39762, 
USA, tommy.king@usda.gov; 

department of Biological Sciences, Col- 
lege of Science and Technology, St. 
Cloud State University, St. Cloud, MN 
56301, USA. 

We analyzed 625 recovery records for 
American White Pelicans ( Pelecanus 
erythrorhynchos) banded at Marsh Lake, 
MN between 1972 and 1996 to determine 
migration and dispersal patterns. Recov- 
eries included 542 dead birds, 39 birds 
that were subsequently released, and 44 
birds of unknown fate. Median age at re- 
covery was 1 .0 year. The longest distance 
between banding and recovery was ap- 
proximately 3200 km. Pelicans from 
Marsh Lake migrated through the Great 
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Plains and along the Mississippi River. 
Most birds spent the winter south of lati- 
tude 35’ N in the lower Mississippi River 
Valley and the states and countries bor- 
dering the Gulf of Mexico. Between No- 
vember and March, only 53 (9%) of 567 
recoveries with accurate dates were re- 
trieved above this latitude. Two-hundred 
and ten bands (34% of the total) were 
recovered south of latitude 35* N: 127 
(60.5%) in the United States, 74 (35.2%) 
in Mexico, 6 (2.9%) in Guatemala, 1 
(0.5%) in Honduras, 1 (0.5%) in Nicara- 
gua, and 1 (0.5%) in Cuba. The effect of 
southeastern, aquaculture on the winter 
distribution of pelicans will be discussed. 

CONSEQUENCES OF VARIABILITY 
IN PREY ABUNDANCE AND PREY 
ENERGY CONTENT FOR BREEDING 
PIGEON GUILLEMOTS 

Michael A. Litzow* 1 , John F. Piatt 2 , and 
Daniel D. Roby 3 , 'institute of Marine Sci- 
ence, A3 16 Earth and Marine Science, 
University of California, Santa Cruz, CA 
95064, USA, litzow@cats.ucsc.edu; 
2 Alaska Biological Science Center, U.S. 
Geological Survey, 1011 E. Tudor Rd., 
Anchorage, AK 99503, USA; 
department of Fisheries and Wildlife, 
Oregon State University, Corvallis, OR 
97331, USA. 

During 1995-1998 we measured forage 
fish abundance and Pigeon Guillemot 
( Cepphus columba) chick diet composi- 
tion, provisioning rates, and chick growth 
rates in Kachemak Bay, Alaska. Pacific 
sand lance ( Ammodytes hexapterus ) com- 
prised the majority of diets at some 
guillemot colonies, and we used our data 
to examine the possible advantages and 
disadvantages that a diet rich in sand 
lance would convey to breeding 
guillemots. We hypothesized (1) that the 
high caloric value of sand lance would 
translate to higher growth rates and/or 
reduced parental effort during provision- 
ing; and (2) that temporal fluctuations in 
sand lance abundance would far exceed 
those of benthic fish, yielding greater 
variability in chick growth rates. Our data 
supported the first hypothesis; growth 
rates were positively correlated with the 
proportion of sand lance in the diet, and a 
diet rich in sand lance allowed parents to 
increase provisioning rates (kJ / h) with- 
out increasing delivery rates (meals / h). 
The second hypothesis was not supported. 
Although sand lance abundance varied 
about 40-fold among years, and benthic 


fish abundance varied about 4-fold, we 
found no significant in ter- annual differ- 
ences in growth rates. Guillemots feeding 
on sand lance were able to buffer against 
low sand lance abundance by switching to 
benthic fish. 

USING MULTIPLE METHODS TO 
DERIVE THE BREEDING PHENOL- 
OGY OF MARBLED MURRELETS IN 
DESOLATION SOUND 

Cecilia Lougheed, Brett A. Vanderkist, 
Lynn W. Lougheed and Fred Cooke. 
CWS/NSERC Wildlife Ecology Chair, 
Dept, of Biological Sciences, Simon 
Fraser University, Burnaby, British Co- 
lumbia, V5A 1S6, CANADA, 
cloughee@sfu.ca 

We used a combination of methods to 
derive the breeding phenology of a Mar- 
bled Murrelet ( Brachyramphus marmo - 
ratus) population in British Columbia 
based on a three-year data set (1996- 
1998), and we assess the biases of each of 
them. The information previously used to 
derive the breeding chronology of Mar- 
bled Murrelets produced scattered data 
points allowing researches to obtain only 
a range of possible breeding dates. We 
use some of the traditional methods and 
introduce three new methods that produce 
frequency distribution data of breeding 
events 1) juvenile counts from at sea sur- 
veys corrected for turnover, 2) physio- 
logical analyses of a yolk precursor from 
blood samples of captured birds, and 3) 
telemetry monitoring of breeding birds. 
We found the murrelet breeding season 
for British Columbia to be longer than 
what previous studies have shown, start- 
ing as early as April 13 and continuing 
until as late as September 15. The fre- 
quency distribution data allowed us to 
estimate periods when most of the birds 
would be incubating or chick rearing, and 
the data shows that these periods are con- 
centrated in a narrow window compared 
to the range of possible breeding dates. 

STAND AND LANDSCAPE FACTORS 
AFFECTING EDGE RELATED PRE- 
DATION ON MARBLED MURRELET 
NESTS 

John M. Luginbuhl* x , John M. Marzlujf, 
Martin G. Raphael 1 , Steven P. Courtney 3 , 
and Daniel E. Varlancf. 'College of For- 
est Resources, University of Washington, 
Seattle, WA 98195, USA, 
jlug@u. washington.edu; 2 U, S. Forest 


Service, Pacific Northwest Research Sta- 
tion, Olympia, WA, 98512 USA; 
3 Sustainable Ecosystems Institute, Port- 
land, OR 97219, USA; 4 Rayonier Timber, 
Hoquiam, WA 98550, USA. ' 

We conducted artificial nest studies on 
the Olympic Peninsula of Washington 
(1995 to 1998) and in the Coast Range of 
Oregon (1997 and 1998) to assess the 
influences of stand and landscape level 
variables on edge related nest predation 
on Marbled Munrelets. We measured nest 
predation rates up to 300 meters from 
edge in stands of varying structure, adja- 
cent matrix composition and levels of 
fragmentation at both the stand and land- 
scape scales. Our results indicate that 
edge related predation effects in western 
forests are highly dependent on the sur- 
rounding matrix and diversity of the 
predator community. Edge effects are 
most likely to occur when the matrix 
contains habitat and foods used by 
predators. In our study area these condi- 
tions are met when mature forest frag- 
ments abut (1) clearcuts with berry crops 
and (2) human use areas (small towns and 
campgrounds). 

RE-USE OF NEST TREES BY MAR- 
BLED MURRELETS 

Irene A. Manley. Department of Biologi- 
cal Sciences, Simon Fraser University, 
8888 University Drive, Burnaby, British 
Columbia, V5A 1S6, CANADA, iaman- 
ley@sfu.ca 

Re-use of nest trees has important im- 
plications for our understanding of the 
demography and habitat use of Marbled 
Murrelets. Relatively little is known about 1 
the frequency of nest re-use by murrelets 
either within, between or over multiple 
years. I determined re-use of nest trees by 
Marbled Murrelets in the Bunster Range, 
located in south-western B.C. Re-use was 
determined using dawn surveys followed 
by tree climbing for 52 nest trees from 
1996-1998. On average 12% of nest trees 
were re-used during the study. Nest trees 
were re-used within a breeding season 
(n=2) and between years (n=8). Re-use of 
the same nest site, and of different nest 
sites within a tree were observed. Most re- 
use occurred at failed nests. Murrelets 
attended nest trees prior to re-use both 
within a year and between years. The 
presence of multiple nest sites within a 
tree is additional evidence that a tree has 
been re-used. Twenty percent of the nest 
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trees in this study had 2 to 3 nest sites. 
Individual birds were not identified during 
the study. Therefore, re-use of trees may 
represent breeding site fidelity by the 
same individuals or use of the same tree 
by different birds. I discuss the implica- 
tions of re-use for the conservation and 
habitat management of Marbled Mur- 
relets. 

HABITAT CHARACTERISTICS AS- 
SOCIATED WITH NEST SUCCESS 
AND PREDATION AT MARBLED 
MURRELET TREE NESTS 

Irene A. Manley* 1 , and S. Kim Nelson 2 . 
’Department of Biological Sciences, 
Simon Fraser University, 8888 University 
Drive, Burnaby, British Columbia, V5A 
1S6, CANADA, iamanley@sfu.ca; 
2 Oregon Cooperative Wildlife Research 
Unit, Oregon State University, Depart- 
ment of Fisheries and Wildlife, 104 Nash 
Hall, Corvallis, OR 97331-3803, USA, 
nelsonsk@ucs.orst.edu 

Marbled Murrelets (. Brachyramphus 
mannoratus) are unique among alcids in 
North America in their use of coastal 
older-aged coniferous forests for nesting. 
Despite being cryptic, secretive and pri- 
marily crepuscular at nests, they are vul- 
nerable to high predation rates at their tree 
nests. Most active nests have failed 
(>65%) and the majority of these were 
unsuccessful because of predation 
(>60%). To determine if habitat charac- 
teristics influence nesting success, we 
compared nest site, nest tree and within- 
stand characteristics of successful and 
unsuccessful nests. A sample of nests with 
known outcomes (successful, failed) from 
Alaska (n=9), British Columbia (n=34), 
Washington (n=4), Oregon (n=20) and 
California (n=10) were used in the analy- 
sis. We found that successful nests were 
further from the stand edge and were 
closer to the trunk than unsuccessful 
nests. Survival rates within 50 m of an 
edge were only 38%, whereas nests >50 
m from the edge had a 62% survival rate. 
Nests located within 0.5 m of the tree 
trunk were more successful (71%). In 
addition to nest characteristics and known 
predators of chicks, eggs and adults at 
nests, we discuss the implications of nest 
success to the population status and habi- 
tat management of Marbled Murrelets. 

DIVERSE COMMUNITIES OF NEST 
PREDATORS: IMPLICATIONS FOR 
MURRELET BREEDING SUCCESS 


John M. Marzluff*\ Martin G. Raphael 2 , 
Jeffrey E. Bradley ] , John M. Luginbuhl \ 
Daniel E. Varlaruf'. ’College of Forest 
Resources, University of Washington, 
Seattle, WA 98195, USA, cor- 
vid@u. washington.edu; 2 U. S. Forest 
Service, Pacific Northwest Research Sta- 
tion, Olympia, WA 98512, USA; 
3 Rayonier, Hoquiam, WA 98550, USA. 

Our studies (1995-1998) at simulated 
Marbled Murrelet nests in Washington 
and Oregon have identified a diverse ar- 
ray of potential nest predators. Predators 
differ in being (1) nocturnal or diurnal, (2) 
avian or mammalian, and (3) most com- 
mon in murrelet nesting habitat or the 
surrounding matrix. The implications of a 
diverse predator community include (1) 
high overall rate of predation (eggs and 
chicks are vulnerable during day and 
night), (2) selection for nest/chick con- 
cealment and chick/adult defensive abil- 
ity, (3) complex association between nest 
vulnerability and characteristics of the 
nest stand and surrounding landscape, and 
(4) complex relationships between the rate 
of predation and distance of the nest from 
the forest edge. We discuss how under- 
standing these complexities can affect our 
management of murrelet nesting habitat. 
Our results and a review of the nest pre- 
dation literature suggest that thorough 
understanding of the nest predators is rare 
and this reduces our ability to accurately 
manage nesting habitat. 

STELLER’S JAY ECOLOGY IN 
FRAGMENTED FORESTS OF 
COASTAL BC, WITH IMPLICATIONS 
FOR MARBLED MURRELETS 

Michelle N. M. Masselink. Department of 
Biology, University of Victoria, P.O. Box 
3020, Victoria, British Columbia, V8W 
3N5, CANADA,- mmasseli@uvic.ca 

Steller’s Jays ( Cyanocitta stelleri ) eat 
eggs and chicks of the threatened tree- 
nesting Marbled Murrelet ( Brachyram- 
phus marmoratus). Timber harvesting 
negatively impacts murrelet numbers 
through forest fragmentation and reduc- 
tion of old-growth nesting habitat, but 
may benefit jay populations due to an 
increase in edge habitat. Information on 
Steller’s Jay ecology is limited therefore I 
implemented a two-year study (summers 
1996-97) to investigate the abundance, 
distribution, and habitat use of Steller’s 
Jays in fragmented landscapes. The study, 
located on the southwest coast of Van- 


couver Island, consisted of three widely 
separated study sites. At each site, paired 
1 km transects (4-5 point count stations 
per transect), were used to census the 
relative abundance of jays in two habitat 
types (forest and edge) and in three loca- 
tion types (road, clear-cut and river). An 
analysis of variance was performed to test 
for variation in jay abundance among 
habitats, locations and sites. Point counts 
indicate that jay abundance was greatest 
along clear-cut edges and was signifi- 
cantly higher at edges than interior forest 
habitat for all location types. Telemetry 
and focal point observations were used to 
compare home-range size and fine scale 
habitat use of two jay groups; those that 
used clear-cuts (n=6) and those that did 
not (n=5). Home-range estimates were 
variable (95% minimum convex polygon, 
3.70-50.01 ha.). There was no difference 
in home-range size or patterns of habitat 
use between the two jay groups. My data 
show that murrelet nests located near 
roads and clear-cuts, are at greater risk to 
predation by jays. 

STATUS AND DISTRIBUTION OF 
THE ASHY STORM-PETREL ON THE 
CALIFORNIA CHANNEL ISLANDS, 
1991-1997 

Gerard J. McChesney ’, Harry R. Car- 
ter* 1 , Darrell L Whitworth \ Leigh K. 
Ochikubo \ William R . Mc/ver 1 , and Mark 
O. Pierson 2 . ! U.S. Geological Survey, 
Biological Resources Division, Western 
Ecological Research Center, 6924 Tre- 
mont Road, Dixon, CA 95620, 

USA and Department of Wildlife, Hum- 
boldt State University, Areata, CA 95521, 
USA, Gerry_McChesney@usgs.gov; 
2 Minerals Management Service, Pacific 
OCS Region, 770 Paseo Camarillo, 
Camarillo, CA 93010-6064, USA. 

We conducted surveys of Ashy Storm- 
Petrel ( Oceanodroma homochroa ) colo- 
nies on the California Channel Islands in 
1991-1997. Among the rarest North Pa- 
cific seabirds, this secretive species nests 
primarily in rock crevices in small to me- 
dium-sized colonies off the coasts of cen- 
tral and southern California. In 1975- 
1977, about 600 pairs, or 23% of the 
known world population, were estimated 
breeding at eight Channel Islands’ colo- 
nies. In this study, we resurveyed known 
and searched for new colonies using nest 
searches and mist-netting to provide up- 
dated information. We confirmed breed- 
ing at 1 6 colonies, including nine newly- 
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discovered colonies, and suspected 
breeding at eight others. The largest colo- 
nies occurred off San Miguel Island (at 
Prince Island and Castle Rock) and at 
Santa Barbara Island. Several new colo- 
nies at Santa Cruz Island were in previ- 
ously unexamined habitats within sea 
caves. Nesting was confirmed for the first 
time at San Clemente island. At Santa 
Catalina Island, nesting was suspected 
where breeding has not been documented 
since 1937. Small numbers of mist-netted 
birds at Anacapa Island indicated prob- 
able breeding but introduced rats may 
limit population size. We estimate the 
Channel Islands’ population comprises 
50-65% of the known world population. 
However, higher recent estimates are 
largely due to methodological differences 
and increased survey effort. 

MARBLED MURRELET USE OF 
LANDSCAPES FOR NESTING IN 
CALIFORNIA AND SOUTHERN ORE- 
GON 

Carolyn B. Meyer* 1 , Sherri L. Miller 1 , 
and C .J. Ralph 2 . 'Department of Botany, 
University of Wyoming, Laramie, WY 
82071, USA, meyerc@uwyo.edu; 
2 Redwood Sciences Laboratory, U.S. For- 
est Service, Areata, CA 95521, USA. 

We evaluated marbled murrelet 
( Brachyramphus marmoratus) use of 
landscapes and the juxtaposition of forest 
nesting habitat to marine habitat in a study 
area that extended from Coos Bay, Ore- 
gon to Monterey Bay, California. Using 
GIS and Landsat-derived coverages, 
fragmentation indices of patches of vege- 
tation classified by serai stage were cal- 
culated within circular plots of 400-m, 
800-m, 1600-m, and 3200-m radius. Plots 
were centered on occupied and unoccu- 
pied sites within surveyed stands. We 
measured distance to nearest marine fea- 
tures, roads, and streams, and recorded 
topographic and climatic variables from 
plot centers. Using logistic regression, we 
found sites occupied by nesting murrelets 
were closer to major bays and marine 
areas with high summer primary produc- 
tivity and were at lower elevations. These 
sites were in patches having at least 10% 
of trees in old-growth forest, where the 
patches were mostly restricted to the red- 
wood vegetation zone in California and 
the moist coastal Douglas-fir-dominated 
zone in Oregon. Occupied plots contained 
more old-growth forest that had complex 
edge, interior habitat, and nearby mature 


second-growth forest. They contained 
fewer patches of young hardwoods and 
had less complex edge across the land- 
scape. Probability of occupancy increased 
if a plot was within 5 km of another plot 
where murrelets were detected. 

SOURCES OF INTRACLUTCH EGG- 
SIZE VARIATION IN THE COMMON 
TERN 

David J. Moore* 1 , and Gregory J Rob- 
ertson 2 . ’Department of Biological Sci- 
ences, Simon Fraser University, Burnaby, 
British Columbia, V5A 1S6, CANADA, 
mooren@sfu.ca; 2 Canadian Wildlife 
Service, 6 Bruce St., Mount Pearl, New- 
foundland, AIN 4T3, CANADA. 

In species that exhibit brood-size ad- 
justment, last-laid eggs are assumed to be 
relatively small to facilitate brood reduc- 
tion. Alternatively, intraclutch egg-size 
variation (ICESV) may be a function of 
ambient temperature during clutch forma- 
tion. We examined the pattern of ICESV 
in Common Terns breeding near Hamil- 
ton, Ontario over 5 years (1992, 94-97). 
Both the size of eggs laid and the pattern 
of ICESV varied across years. In 1992, 
eggs were relatively large with the sec- 
ond-laid egg being largest. In 1994, eggs 
were relatively small and the last-laid egg 
was disproportionately smaller than the 
rest of the clutch. In other years, egg size 
decreased linearly with laying order. The 
period prior to egg-laying was mildest in 
1992, conditions were moderate in 1994, 
while the other years were colder, windier 
and wetter. Within years, weather during 
the period of clutch formation was related 
to egg size; larger eggs were produced 
when conditions were warmer and 
calmer/drier. Environmental conditions 
during egg formation may affect egg size 
by (1) directly affecting female metabolic 
costs, (2) affecting foraging conditions 
and therefore the availability of resources 
for egg formation, and (3) by serving as a 
predictor of conditions during chick- 
rearing, information which females use to 
optimize the size of the eggs they lay. Our 
data suggest that all three mechanisms 
may be influencing egg-size variation in 
this species. 

EXPERIMENTAL RELEASE OF OIL- 
SPILL REHABILITATED AMERICAN 
COOTS ( FULICA AMERICANA): EF- 
FECTS ON HEALTH AND BLOOD 
PARAMETERS 


Scott H. Newman * , Daniel W. Anderson 1 , 
Michael H. Ziccardi 1 , John G. Trap- 
kiewicz 3 , Fiorina S. Tseng 4 , Mary M. 
Christopher^, and Joseph G. Zinkl 5 . 
’Wildlife Health Center, School of Vet- 
erinary Medicine, University of Califor- 
nia, Davis, CA 95616, USA, sonew- 
man@ucdavis.edu; department of Wild- 
life, Fish and Conservation Biology, Uni- 
versity of California, Davis, CA 95616, 
USA; Philadelphia Zoo, Pathology De- 
partment, 5485 Quentin Street, Philadel- 
phia, PA 19128, USA; international Bird 
Rescue Research Center, 699 Potter 
Street, Berkeley, CA 94710, USA; 
department of Pathology, Microbiology, 
and Immunology, School of Veterinary 
Medicine, University of California, Davis, 
CA 95616, USA. 

The Unocal -Metrol ink oil spill of Feb- 
ruary 21, 1995 resulted in approximately 
7800 barrels of San Joaquin crude oil be- 
ing deposited into the San Gabriel River 
in Huntington Beach, CA. In order to de- 
termine long-term pathological effects of 
oil exposure and rehabilitation, hemato- 
logical and serum biochemical parameters 
for both rehabilitated (RHB) American 
coots ( Fulica americana ) and reference 
(REF) coots were examined every 3-4 
weeks (56d, 8 Id, 108d and 140d post oil 
exposure) after birds were cleaned, reha- 
bilitated and released. Most significant 
differences in monthly comparisons be- 
tween RHB and REF birds occurred 
within 56 days of oil exposure. Total 
white blood cell count (WBC), albu- 
mimglobulin (A:G) ratio and calcium 
concentration were higher in RHB birds 
compared to REF birds 56d post oil expo- 
sure. In addition, mean cell hemoglobin 
(MCH), mean cell hemoglobin concentra- 
tion (MCHC), alkaline phosphatase (Aik 
Phos), alanine aminotransferase (ALT), 
aspartate aminotransferase (AST) and 
creatine kinase (CK) activities; and cre- 
atinine, total protein (TP) and globulin 
concentrations were lower in RHB birds. 

Blood results from 56d post oil expo- 
sure for RHB coots which subsequently 
died were compared to blood results from 
days 108 and 140 for REF coots which 
survived. Oiled and rehabilitated birds 
which died had significantly higher WBC, 
packed cell volume, TP and globulin con- 
centrations; and lower A:G ratio, MCH, 
MCHC, glucose and Na concentrations 
compared to REF birds which survived. 

Blood result differences detected at 3-4 
week intervals between RHB and REF 
survivors, and differences detected be- 
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tween RHB coots which died and REF 
coots which survived, suggested that RHB 
coots developed an inflammatory re- 
sponse (infectious or non-septic), and 
concurrently, may have experienced de- 
creased immune responsiveness. Addi- 
tionally, RHB coots experienced either an 
iron utilization or iron metabolism prob- 
lem. These pathophysiologic mechanisms 
were consistent with increased hemosid- 
erin (stored iron) was present in the liver, 
spleen and kidney of necropsied RHB 
birds, and may have contributed to RHB 
coot mortality. 

When blood parameter differences were 
examined for their impact on survival 
time, it was determined that RHB coots 
had shorter survival times if they had very 
high cholesterol (• 449 mg/dl) or Cl (• 
110 MEQ/L) concentrations on day 56 
post oil exposure. Interestingly, the lack 
of differences between RHB and REF 
coots from day 81 through day 140 sug- 
gested that, from a hematologic and clini- 
cal chemistry perspective, coots which 
were oiled, rehabilitated, released and 
survived at least 3.5 months could not be 
differentiated from wild (REF) coots. 
From these findings it appears that blood 
analysis, coupled with post-release sur- 
vival data, may help discern reasons for 
increased mortality of oiled and rehabili- 
tated birds, compared to non-oiled refer- 
ence birds. 

FORAGING AND MORPHOLOGICAL 
DIFFERENCES BETWEEN KIT- 
TLITZ’S AND MARBLED MUR- 
RELETS 

Debora A. Nigro, and Robert H . Day*. 
ABR, Inc., P.O. Box 80410, Fairbanks, 
AK 99708-0410, USA, dni- 
gro@abrinc.com 

We studied foraging ecology and its 
relationship to morphology in two closely 
related species, Kittlitz’s ( Brachyramphus 
brevirostris) and Marbled ( B . marmora- 
tus) murrelets, because casual field obser- 
vations suggested that the two species 
exhibited segregation in foraging habitat 
and that these differences appeared to be 
accompanied by morphological differ- 
ences in eye size. In Prince William 
Sound, Alaska, the two species differed 
significantly in preferred habitat type and 
mean secchi depth (an indicator of water 
clarity). Mean secchi depth was lowest in 
glacial-affected and glacial -stream- 
affected waters, which were preferred for 
foraging by Kittlitz’s Murrelets, and was 


highest in marine-sill-affected and glacial- 
unaffected waters, which were preferred 
by Marbled Murrelets. Although feeding 
frequency in glacial-affected habitats did 
not differ between the two species, very 
few Marbled Murrelets occurred in this 
habitat, whereas the highest densities of 
Kittlitz’s Murrelets occurred there. We 
examined eye morphometries from a 
sample of museum specimens in an at- 
tempt to explain this ecological differen- 
tiation. Mean proportions of total skull 
length and of total post-bill skull length 
occupied by the orbit diameter were sig- 
nificantly greater in Kittlitz’s Murrelets 
than in Marbled murrelets. These results 
suggest ecological differentiation in use of 
foraging habitat by the two species, with 
Kittlitz’s Murrelets adapted to foraging in 
highly turbid water near glaciers and 
Marbled Murrelets adapted to foraging in 
clearer water away from glaciers. These 
differences in foraging habitat and water 
clarity probably have led to the differ- 
ences in relative eye size between the two 
species. 

METAPOPULATION AND GENETIC 
STRUCTURE OF ASHY STORM- 
PETRELS, OCEANODROMA HOMO - 
CHROA: A POPULATION VIABILITY 
ANALYSIS 

Nadav Nur*\ William J. Sydeman Derek 
Girman 2 , Thomas B. Smith 2 , and David 
Gilmer’, 'Point Reyes Bird Observatory, 
Stinson Beach, CA 94970, USA, nadav- 
nur@prbo.org; 2 Dept. of Biology, San 
Francisco State Univ., San Francisco, CA 
94132, USA; 3 USGS-Biological Re- 
sources Division, Western Ecological 
Research Center, Dixon, CA 95620, USA. 

The Ashy Storm Petrel is a rare species 
(10,000 or fewer breeding individuals, 
world-wide), whose breeding is confined 
to islands off the Central and Southern 
California coasts. To help design conser- 
vation and management plans for this 
federally-designated Species of Concern, 
we carried out a population viability 
analysis (PVA) of this species. Hie PVA 
assumed individual subpopulations linked 
by restricted dispersal, i.e., a metapopula- 
tion. Genetic information for the model 
was obtained by analyses of mitochon- 
drial DNA cytochrome b and control re- 
gion. These results indicated that popula- 
tions on Southeast Farallon Island and 
Santa Barbara Island are not genetically 
distinct and are likely of recent origin 
(6,000 years or less). It was not possible 


to estimate current rates of gene flow 
between the two populations; the data are 
consistent with low dispersal rates among 
populations. The PVA incorporates envi- 
ronmental and demographic stochasticity 
as well as available information on sur- 
vival of adults and immatures, reproduc- 
tive success, and age of first breeding. We 
use the PVA to project future population 
trends under different scenarios (e.g., 
change in management, change in the 
environment) and to evaluate sensitivity 
of results to small changes in the various 
demographic parameters (including sur- 
vival, reproductive success, and disper- 
sal). We also estimate probability of ex- 
tinction in the next 100 years, as a basis 
for considering whether the Ashy Storm 
Petrel should be designated a Threatened 
species. 

THE EFFECT OF AGE AND GENDER 
ON THE ADRENOCORTICAL RE- 
SPONSE TO STRESS IN LEACH’S 
STORM-PETRELS 

Kathleen M. O’Reilly* 1 , Julie A. Kurki - 
nen\ and Ann R. Savage 2 . 'Department of 
Biology, University of Portland, Portland, 
OR 97203, USA, oreilly@up.edu; 
department of Biology, Colby College, 
Waterville, ME 04901, USA. 

We examined the adrenocortical re- 
sponse to capture and handling stress in a 
breeding population of Leach’s Storm- 
petrels ( Oceanodroma leucorhoa ) at Kent 
Island, New Brunswick in 1996 and 1998. 
Acute elevation of corticosterone has been 
associated with gluconeogenesis, in- 
creased feeding behavior, and “escape” 
behavior. However, chronic elevation of 
corticosterone inhibits reproductive be- 
havior and immune function. Because an 
elevated stress response may enhance 
survival at the expense of reproduction, 
we expected younger birds to have a 
higher stress response than older birds. 
The stress response, as measured by the 
increase in plasma levels of corticosterone 
between 3 and 30 min after capture, was 
negatively correlated with age in 1996 (p 
< 0.01, n=70) and in 1998 (p < 0.01, 
n=198). Baseline levels of corticosterone 
(obtained within 3 min of capture) were 
positively correlated with age in both 
years (p<0.01). The magnitude of the 
stress response was also negatively cor- 
related with the number of times indi- 
viduals had been handled by researchers 
(p < 0.01 in 1996 and 1998). Males and 
females had similar levels of corticoster- 


Pacific Seabirds • Volume 26, Number 1 • Spring 1999 • Page 42 


ABSTRACTS 


one in response to capture stress, as pre- 
dicted since both sexes have equal and 
obligate parental care. Testosterone levels 
were elevated at the beginning of incuba- 
tion, but decreased as the breeding season 
progressed (females: p < 0.05; males: p = 
0.05). Males had significantly higher tes- 
tosterone levels than females during incu- 
bation (p < 0.05). 

MARBLED MURRELETS AS INITIA- 
TORS OF FEEDING FLOCKS IN 
PRINCE WILLIAM SOUND, ALASKA 

William D.< Ostrand. U.S. Fish and Wild- 
life Service, 1011 E. Tudor Rd., Anchor- 
age, AK 99503, USA, wil- 

liam_ostrand@mail.fws.gov 

I sought to determine which seabird 
species initiated small, ephemeral, mul- 
tispecies feeding flocks in Prince William 
Sound, AK (PWS), by observing the for- 
mation of flocks at sites known to have 
frequent feeding aggregations. I observed 
43 feeding flocks at 5 sites during June 
1996 and determined the initiating species 
at 34. All of the observed flocks were 
initiated by pursuit divers, of which 76.5 
% were Marbled Murrelets (Brachyram- 
phus marmoratus ), the most abundant 
seabird in PWS. Formation of feeding 
flocks followed either of 2 scenarios: 1) 
larids were attracted to a feeding location 
by the presence or activity of Marbled 
Murrelets or 2) both larids and murrelets 
were present and flock feeding began af- 
ter the murrelets dove from the surface. 
Of the observed flocks, 26.9 % and 50.0 
% were initiated under scenarios 1 and 2, 
respectively. Other principle participants 
were Black-legged Kittiwakes (Rissa tri- 
dactyla ) and Glaucous-winged Gulls 
(Larus glaucescens). I observed an appar- 
ent commensal relationship between mur- 
relets and larids at feeding flocks with 
larids being the beneficiary. 

IMPACTS OF AVIAN PREDATION ON 
FISHERIES AND RECOVERY OF ESA 
LISTED SALMON IN THE COLUMBIA 
RIVER BASIN 

Herbert A. Pollard 11. National Marine 
Fisheries Service, Sustainable Fisheries 
Division, 525 N.E. Oregon St, Suite 500, 
Portland, OR 97232, USA, her- 
bert.pollard@noaa.gov 

Colonies of Caspian terns and double- 
crested cormorants nesting on man-made 
islands in the Columbia River Estuary 
have expanded rapidly in the past 15 


years. Caspian terns that first nested in the 
estuary in 1984 now number 10,000 pairs. 
Cormorant colonies have increased from a 
few hundred pairs to 7,000 pairs in the 
same period. Concurrently, many salmon 
populations have become listed under the 
Endangered Species Act. A research proj- 
ect on avian predation impacts estimates 
up to 30 million juvenile salmon smolts 
are consumed annually by the bird colo- 
nies. The smolts consumed by birds repre- 
sent up to 400,000 lost adult returns worth 
many millions of dollars to tribal, recrea- 
tional and commercial fisheries. Evidence 
is presented that up to 3 million of the 
smolts lost to predation are listed under 
the ESA and represent 30,000 adults that 
will not return to spawn. Although there 
are other factors in the decline of anadro- 
mous fish 

of the Columbia Basin, avian predation 
may be the most serious problem for some 
listed stocks. 

CORRELATING FOREST HABITAT 
DISTRIBUTION WITH MURRELET 
RADAR COUNTS: IS THERE A CON- 
NECTION AT THE DRAINAGE 
SCALE? 

Martin G. Raphael Diane M. Evans 1 , 
and Brian A. Cooper 2 . J USFS Pacific 
Northwest Research Station, Olympia, 
WA 98512-9193, USA, 

mr aphael/r6pn w_ol ympi a @ fs . fed . us ; 
2 ABR, Inc., Forest Grove, OR 97116, 
USA. 

The amount, configuration, and avail- 
ability of suitable nesting habitat has been 
proposed to influence the number and 
distribution of marbled murrelets 
(. Brachyramphus marmoratus) during the 
breeding season. Long-term monitoring of 
this threatened species likely will occur 
on a broad scale, and reliable methods to 
track changes in murrelet populations and 
habitat need to be developed. We tested 
whether the amount of potential nesting 
habitat within drainage predicts numbers 
of murrelets entering that drainage. Using 
radar, we estimated murrelet numbers in 9 
river drainages on the Olympic Peninsula, 
Washington, during late June and July 
1998. Each site was sampled 2-3 con- 
secutive days. Total area of drainages 
ranged 14,600 to 75,700 ha, and included 
30-60% of late-seral habitat as classified 
from satellite imagery. We compared the 
mean count of inland-bound murrelet tar- 
gets to the amount of late-seral habitat 
within drainage boundaries. Number of 


murrelets detected with radar generally 
was positively but weakly associated with 
the amount of late-seral habitat wi thing 
the drainage. We discuss the implications 
of these findings to long-term monitoring 
strategies and we propose improvements 
in study design that might lead to more 
robust conclusions. 

SAND LANCE: HOW THEIR BIOL- 
OGY IMPACTS PREDATORS AND 
RESEARCHERS 

Martin D. Robards John F. Piatt 1 , and 
George A. Rose \ fisheries Conservation, 
Memorial University of Newfoundland, 
St. John’s, Newfoundland, A1B3X5, 
CANADA, martin_robards@usgs.gov; 
2 U.S.G.S Biological Resources Divi- 
sion, 101 1 E. Tudor Road, Anchorage, AK 
99503, USA. 

Sand lance ( Ammodytes hexapterus ) are 
an important forage fish for many Gulf of 
Alaska and Bering Sea predators. Signifi- 
cant biological changes have occurred in 
this area as a result of climate change 
since the late 1970s. However, the unique 
biology of sand lance has allowed their 
abundance, and hence availability to 
predators to remain relatively stable. Fat 
reserves of adults are established during 
spring plankton blooms. Correspondingly, 
energetic value increases over 30% by 
July, allowing chick-rearing seabirds to 
utilize peak condition sand lance of about 
21kJg‘ 3 (dry). Subsequently, they remain 
buried for increasing periods in shallow 
substrates, as energy reserves are utilized 
for maturation and spawning in October. 
Consequently, sand lance represent a 
relatively low-value winter prey source 
compared to other forage fish which 
maximize energetic value in winter such 
as capelin ( Mallotus villosus). Juvenile 
sand lance recruit to nearshore areas in 
May, and become the dominant taxa by 
late August. Somatic growth is rapid, 
followed by increases in energetic value, 
which peak at 20kJg' ! (dry) in September. 
Therefore, juveniles may provide an 
abundant and energetically rewarding pre- 
winter prey source for predators. Back- 
calculations of sand lance size from oto- 
liths need to consider that single regres- 
sions are rarely adequate in describing the 
otolith/fish length relationship. Sand lance 
exist in distinct populations, which live, 
spawn, and develop in conjunction with 
specific nearshore substrates, making 
them highly vulnerable to habitat degra- 
dation (e.g., oil or physical disruption). 
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WHAT TO DO WITH THE WORLD’S 
LARGEST CASPIAN TERN COLONY: 
WHEN ESA COLLIDES WITH MBTA 
AND NEPA IN THE COLUMBIA 
RIVER ESTUARY 

Daniel D. Roby* 1 , Ken Collis 2 , David P. 
Craig Stephanie L Adamany 2 , and Don- 
ald E. Lyons 1 . 'Oregon Cooperative Fish 
and Wildlife Research Unit, U.S. Geo- 
logical Survey-Biological Resources Di- 
vision, and Department of Fisheries and 
Wildlife, Oregon State University, 
Corvallis, OR 97331-3803, USA, ro- 
byd@ucs.orst.edu; 2 Columbia River Inter- 
Tribal Fish Commission, 729 NE Oregon, 
Suite 200, Portland, OR 97232, USA. 

Caspian tern predation rates on juvenile 
salmonids in the Columbia River estuary 
are astonishingly high. In both 1997 and 
1998, estimates of the number of salmon 
smolts consumed by terns nesting on Rice 
Island (an artificial dredge disposal is- 
land) were 6-27 million, or 5-25% of all 
out-migrating salmonids that reached the 
estuary. Most Columbia Basin salmonid 
stocks are ESA-listed, but terns eat mostly 
hatchery-raised smolts. Caspian terns first 
nested in the Columbia River estuary in 
1984; in 1998 the Rice Island colony 
numbered over 20,000 individuals, appar- 
ently the largest colony of its kind in the 
world. The colony coalesced from former 
colonies and now represents over 75% of 
all Caspian terns breeding along the Pa- 
cific Coast, and 25-30% of the North 
American population. The magnitude of 
smolt losses to Caspian terns in the Co- 
lumbia River estuary results from (1) 
availability of nesting habitat on dredge 
spoil islands, (2) abundant and readily- 
captured prey, (3) loss of tern nesting 
habitat elsewhere due to human activities, 
and (4) declines in alternative fish prey. 
Redistribution of the Rice Island Caspian 
tern colony to a number of former and 
new breeding sites may benefit both terns 
and salmonids alike. 

ADVECTIVE CONTROL OF ANT- 
ARCTIC KRILL-BASED FOOD WEBS 

Robert W. Russell John K. Jansen 
Michael P. Meredith 2 , and John L Bengt- 
son 1 . 'National Marine Mammal Labora- 
tory, Alaska Fisheries Science Center, 
National Oceanic and Atmospheric Ad- 
ministration, 7600 Sand Point Way N.E., 
Seattle, WA 98115-0070, USA, mi- 
grants @hotmail. com; 2 School of Envi- 
ronmental Sciences, University of East 


Anglia, Norwich, NR4 7TJ, UNITED 
KINGDOM. 

The factors underlying extreme fluctua- 
tions in krill distribution and abundance, 
and their consequent impacts on krill 
predators, have become an important fo- 
cus of Antarctic marine ecology. Using a 
time series of bottom pressure anomalies 
from the continental slope north of the 
Antarctic Peninsula, we demonstrate that 
interannual fluctuations in krill abundance 
in the Elephant Island region are signifi- 
cantly related to an index of potential ad- 
vective input of krill to the region via pas- 
sive transport in currents. Results from a 
6-year study of Chinstrap Penguins (Py- 
goscelis antarctica ) — the principal krill 
predators in the Elephant Island region — 
suggest that 1) breeding population size 
and reproductive performance were af- 
fected by variation in advection of prey to 
their summer foraging grounds during the 
spring pulse of the Antarctic Circumpolar 
Current (ACC), and 2) the early-season 
condition of breeding penguins was af- 
fected by the extent to which their winter 
foraging grounds were replenished with 
advected krill during the preceding 
autumn ACC pulse. These findings sup- 
port a prominent role for oceanic advec- 
tion in Antarctic krill-based food webs. 

CONTRASTING PATTERNS OF RE- 
PRODUCTIVE SUCCESS FOR 
TUFTED PUFFINS AND RHINOC- 
EROS AUKLETS IN BRITISH CO- 
LUMBIA: 1975-1998 

John L. Ryder * and Douglas F. Bertram. 
Department of Biological Sciences, 
Simon Fraser University, Burnaby, British 
Columbia, V5A 1S6, CANADA, Ryder- 
john@ec.gc.ca 

Should two closely related alcids re- 
spond to long term changes in the marine 
environment in a similar manner? To ad- 
dress this question we compared nestling 
growth, productivity and diet for the diur- 
nally active Tufted Puffin and the noctur- 
nally active Rhinoceros Auklet breeding 
on Triangle Island, B.C. using current and 
historical data. Both species exhibit a de- 
cline in breeding success from 1975-1998, 
and values for TUPU have been consis- 
tently lower than for RHAU. TUPU have 
virtually failed to produce any fledglings 
from 1994-1998. In addition, chick 
growth rates of both species have declined 
since the 1970s. Concurrently, there has 
been an overall decline in the proportion 


of Sand lance in the diet of nestlings of 
both species. During the 1990s Sand lance 
consistently disappeared from the RHAU 
nestling diet from mid to late July in each 
year. In the absence of Sand lance, RHAU 
switched to alternative prey species such 
as Pacific Saury, Pacific Herring, Sal- 
monids and Rockfishes. In contrast, 
TUPU did not exploit the same range of 
alternative prey and breeding failure thus 
coincided with the timing of absence of 
Sand lance from nestling diets. TUPU 
may be unable or unwilling to provision 
their chicks with alternative prey species 
of sufficient quantity or quality when 
Sand lance appear unavailable. We pos- 
tulate that the interspecific differences in 
nestling diet and breeding success may 
reflect foraging constraints imposed by 
the diurnal provisioning habits of the 
TUPU which do not affect the nocturnal 
RHAU. 

INTERANNUAL VARIABILITY IN 
THE REPRODUCTIVE SUCCESS OF 
PIGEON GUILLEMOTS NESTING ON 
JACKPOT ISLAND, IN SOUTHWEST- 
ERN PRINCE WILLIAM SOUND, 
ALASKA, 1994-1998. 

Pamela E . Seise r*\ A . David McGuire 2 , 
Daniel D. Roby 5 , Gregory Golei i . 
'Department of Biology and Wildlife, 
University of Alaska Fairbanks, Fair- 
banks, AK 99775, USA, ftpes@uaf.edu; 
2 U,S. Geological Survey, Alaska Coop- 
erative Fish and Wildlife Research Unit, 
Fairbanks, AK, 99775, USA; 3 Oregon 
Cooperative Wildlife Research Unit, De- 
partment of Fisheries and Wildlife, Ore- 
gon State University, Corvallis, OR 
97331, USA; 4 U.S. Fish and Wildlife 
Service, Anchorage, AK 99503, USA. 

Since the 1989 Exxon Valdez oil spill 
(EVOS), the population of pigeon 
guillemots, Cepphus columba, in Prince 
William Sound, Alaska, have shown no 
growth. We studied the breeding biology 
and nestling diet of pigeon guillemots at 
Jackpot Island, from 1994 to 1998, to 
examine factors that may be limiting 
population growth at colonies not directly 
oiled by EVOS. Between 1993 and 1998, 
the Jackpot Island colony increased from 
79 birds to 101 birds. Annual productivity 
from 1994 to 1998 was 0.61, 0.25, 0, 0.17,' 
and 0.18 fledgling/egg, respectively. 
Nesting efforts failed in 1996 because of 
catastrophic mink predation on the island. 
In the other four years of our study, nest 
predation was low (6% of the nests). The 
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1994 breeding season was noted for hav- 
ing the lowest nest abandonment rate 
during incubation, 21%, the highest mean 
growth rate of nestlings aged 8-18 days, 
20.3 ± 3.5 g/day, and highest mean fledge 
(± 2 days) mass, 508 ± 37 g, during our 
five year study. Nest abandonment rates, 
mean (± SD) growth rate and mean (± 
SD) fledgling mass, respectively, were 
34%, 17.1 ± 2.8 g/day, 467 ± 39 g in 
1995; 48%, 18.6 ± 7.0 g/day, 472 ± 41 g 
in 1997, and 61%, 18.8 ± 3.4 g/day, 482 ± 
42 g in 1998. Thus compared to 1994, 
lower productivity and higher nest aban- 
donment in 1995,1997 and 1998 were 
associated with lower growth rates and 
lower fledge weights. These associations 
suggest that higher rates of nest aban- 
donment in 1995, 1997, and 1998 may 
have been caused by food limitation dur- 
ing the incubation period as reflected by 
the subsequent decline in growth rates and 
fledge weights of surviving nestlings in 
those years. 

ASSESSING POPULATION STATUS 
AND MONITORING REPRODUCTIVE 
SUCCESS OF THE CHRISTMAS 
SHEARWATER ( PUFF1NUS N ATI VI- 
TA TUS) ON EASTERN ISLAND, MID- 
WAY ATOLL NWR 

Nanette W. H. Seto. U.S. Fish and Wild- 
life Service, Nisqually National Wildlife 
Refuge Complex, 100 Brown Farm Road, 
Olympia, WA 98516, USA, 
nanette_seto@ fws.gov 

The Christmas Shearwater ( Puffinus 
nativitatis) can be found in small popula- 
tions scattered throughout the Central 
Pacific Ocean, including Midway Atoll 
NWR, Northwestern Hawaiian Islands. 
Black rats were introduced to Midway 
Atoll in 1943. After its introduction, 
nesting populations of several ground- 
nesting ProceHariiformes declined rapidly 
or were extirpated. The population size of 
the Christmas Shearwater and impact of 
rat predation had never been assessed 
prior to 1995. In 1994, rats were eradi- 
cated from Eastern Island. In 1995, a three 
year study was initiated on Eastern Island 
to assess the population status and moni- 
tor the reproductive success of the 
Christmas Shearwater after rat eradica- 
tion. This study involved repeated 
searches in historical nesting areas under 
dense Scaevola sericea bushes, a succu- 
lent shrub commonly found on coastal 
islands in the Pacific. Results indicated a 
surprisingly higher breeding population 


than estimated in the past. In 1995, a total 
of 99 active nests were monitored with 
69% hatching success, 87% fledging suc- 
cess, and 60% reproductive success. After 
discovering the high number of nests in 
1995, the study was intensified to search 
the entire island for nesting birds. In 1996, 
a total of 179 nests were monitored with 
53% hatching success, 79% fledging suc- 
cess, and 41% reproductive success. In 
1997, 194 nests were monitored with 78% 
hatching success, 79% fledging success 
and 62% reproductive success. A total of 
695 breeding and non-breeding adults and 
213 chicks were banded during the three 
year project. 

USE OF RADAR TO MONITOR MAR- 
BLED MURRELETS IN THE SANTA 
CRUZ MOUNTAINS, CALIFORNIA 

Steven W. Singer *\ and Thomas E. Ha- 
mer 2 . ’Santa Cruz Mountains Murrelet 
Group, 218 Nevada St., Santa Cruz, CA 
95060-6523, USA, 

SWSingerMS@aol.com; 2 Hamer Envi- 
ronmental, 19997 Highway 9, Mount 
Vernon, WA 98274-8320, USA. 

A pilot study was conducted using or- 
nithological radar to track and monitor 
Marbled Murrelets ( Brachyramphus 
marmoratus) in four drainages in the 
Santa Cruz Mountains, California. The 
Santa Cruz Mountains are the southern- 
most murrelet breeding area and support 
the smallest and most isolated population 
of the Marbled Murrelet. Our primary 
monitoring site, Gazos Creek Canyon, is 
typical of coastal canyons in the Santa 
Cruz Mountains — steep and narrow with 
a dense cover of coast redwood, and sepa- 
rated from the coast by a marine terrace 
covered with grassland or chaparral. Al- 
though radar has been successfully used 
to detect murrelets in other terrains, this 
technique had not been used in the unique 
terrain found in the Santa Cruz Moun- 
tains. Through careful selection of station 
locations we were able to successfully use 
radar to monitor murrelets traveling to 
and from their breeding areas. Radar sta- 
tions we used included grassy knolls at 
the mouth of forested canyons, canyon 
bottom meadows, hillside openings, and 
ridge top locations. We discuss the criteria 
for suitable radar survey sites and the pa- 
rameters affecting the detection of mur- 
relets by radar. We describe some new 
tools that maximize data from murrelet 
radar surveys and reduce identification 
errors. Our findings indicate that radar is 


the ideal tool for locating murrelet breed- 
ing areas in the Santa Cruz Mountains and 
for monitoring changes in the number of 
murrelets using those areas over time. 

MIGRATION ROUTES OF SOOTY 
SHEARWATERS IN THE PACIFIC 
OCEAN 

Larry Spear * and David Ainley. H. T. 
Harvey & Associates, P.O. Box 1180, 
Alviso, CA 95002, USA, spear- 
larry@yahoo.com 

During 17 cruises, 1983 to 1991, we 
recorded flight directions and densities of 
Sooty Shearwaters ( Puffinus griseus) mi- 
grating across the equatorial Pacific, be- 
tween the Americas and 170* W. Sooty 
Shearwaters breed in New Zealand and 
Chile in boreal winter, migrate to the 
North Pacific during spring, and return 
south in autumn. A two-fold increase in 
numbers flying northwest from the Peru 
Current in spring compared to the number 
fly southeast on return in autumn, and six- 
fold increase in numbers flying southwest 
towards New Zealand during autumn, 
compared to the number migrating north- 
east during spring, indicates that many 
completed a figure-eight route (ca. 40,500 
km) each year. This route would involve 
easterly flight from New Zealand to the 
Peru Current in winter, northwesterly 
flight to the western North Pacific in 
spring, eastward movement to the eastern 
North Pacific during summer, and south- 
west flight to New Zealand during 
autumn. We suggest that most shearwa- 
ters using this route are nonbreeders, pos- 
sibly from both the New Zealand and 
Chilean populations. Many birds, proba- 
bly breeders, likely use shorter routes to 
and from the North Pacific (ca. 28,000 to 
29,000 km). A progressive annual in- 
crease in the number migrating tot he 
North Pacific, concurrent with a progres- 
sive increase in sea-surface temperature, 
mostly reflected increased migration from 
the Peru Current. This also was consistent 
with a concurrent sharp decline of these 
birds in the California Current. These 
results indicate a distributional shift dur- 
ing the nonbreeding period, from the east- 
ern boundary currents to the central North 
Pacific. 

INDIRECT EFFECTS OF THE AVAIL- 
ABILITY OF FORAGE FISHES AND 
FISHERIES DISCARDS: GULL PRE- 
DATION ON BREEDING STORM- 
PETRELS 
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Ian J. Stenhouse, and William A. Monte- 
vecchi Biopsychology Programme, Me- 
morial University of Newfoundland, St. 
John’s, Newfoundland A1B 3X9, CAN- 
ADA, iansten@pSay.psych.mun.ca 

The Northwest Atlantic has undergone 
large-scale perturbations which have had 
profound effects on pelagic food webs. 
Over the past century, the availability of 
human refuse and discarded fisheries 
waste have supported and maintained the 
growth of Larid gull populations. Re- 
cently, cold surface-water events have 
delayed the inshore movements of forage 
fishes and fisheries closures have re- 
moved massive quantities of discards. 
These circumstances have interacted to 
generate intense food stress on gulls. We 
investigated the indirect effects of prey 
availability and fishing activities on sea- 
bird community interactions. Gull preda- 
tion on Leach’s storm-petrels ( Oceano - 
drama leucorhoa ) did not differ between 
forest and open habitats even though gull 
nests were more often in close proximity 
to storm-petrels in open areas than in for- 
est habitat. In 1996 and 1997, gull preda- 
tion on storm-petrels varied seasonally, 
with a significant decrease following the 
inshore movement of spawning capelin 
{Mall ulus villosus) a primary food that 
gulls consume and feed to their chicks. 
Capelin availability was considerably 
later in 1997, when gull predation on 
storm-petrels was greater and prolonged. 
The intensity of gull predation on storm- 
petrels depends on the availability of al- 
ternative food sources. 

THE PACIFIC SEABIRD MONITOR- 
ING DATABASE — A DESKTOP IN- 
FORMATION SYSTEM FOR NORTH 
PACIFIC SEABIRDS 

Charla M. Sterne * and Scott A. Hatch. 
Alaska Biological Science Center, U.S. 
Geological Survey, Biological Resources 
Division, 1011 E. Tudor Road, Anchor- 
age, AK 99503, USA, 

Charla_sterne@nbs.gov 

A 1992 Pacific Seabird Group survey of 
past and present seabird monitoring ef- 
forts in the temperate North Pacific indi- 
cated that upwards of 10,000 observations 
on seabird population parameters are 
available for North Pacific colonies. The 
Pacific Seabird Monitoring Database was 
developed as a means of making these 
largely inaccessible data available to po- 
tential users in a timely manner. Since 


1995, 13 contributors have entered into 
the database almost 1,900 series and a 
total 11,693 observations on 56 species 
that breed in the Pacific north of 20° N. 
Each observation represents a yearly es- 
timate of a particular population parame- 
ter for a given species in a given location. 
Population size (40 percent of observa- 
tions) is the most studied parameter in- 
cluded in the data set, followed by com- 
ponents of productivity (25 percent) and 
reproductive chronology (20 percent). 
Data exists for locations in Alaska (65 
percent of observations), Oregon, Hawaii 
(16 percent), California (12 percent), 
British Columbia, and the Russian Far 
East. With 3,485 observations (30 per- 
cent) the black-legged kittiwake ( Rissa 
tridactyla ) is the single most studied spe- 
cies. The database utilizes a run-time ver- 
sion of Microsoft Access for data entry, 
editing, querying, reporting and exporting, 
and includes Geographic Information 
System databases to be used with 
ArcView 3.0 for regional database que- 
rying, mapping, and spatial analysis capa- 
bilities. A test version of the database on 
compact disk and an instruction manual 
have been released for peer review. Inter- 
net access to the database is anticipated in 
1999. This project is a cooperative effort 
of the Pacific Seabird Group and the 
USGS-Biologica] Resources Division, 
Alaska Biological Science Center. 

SEASONAL MIGRATION OF 
MAGELLANIC PENGUINS: EVI- 

DENCE FROM BAND RETURNS 

David L. Stokes * and P. Dee Boersma. 
Department of Zoology, Box 351800, 
University of Washington, Seattle, WA 
98195, USA, dstokes@u. washington.edu 

Fourteen years of winter band return 
data for Magellanic penguins {Spheniscus 
magellanicus) indicate that this species 
may undertake one of the longest seasonal 
migrations known among non-flying 
birds, with a one-way distance often ex- 
ceeding 2000 km. Chicks, juveniles, and 
adults banded at a breeding colony in 
southern Argentina were most commonly 
found in winter along the coasts of Uru- 
guay and southern Brazil. Distance trav- 
eled appears to decrease somewhat with 
age, but even birds in the oldest age class 
studied (>3 years) were found more than 
2000 km from the colony. The number of 
bands recovered from dead or moribund 
birds in the winter following fledging was 
inversely correlated with subsequent re- 


sighting rates of live birds in each cohort 
at the colony, suggesting that mortality 
during the migration period is a signifi- 
cant determinant of recruitment, rate. Sur- 
vival rate and location of fledglings dur- 
ing migration varied by year, and is likely 
to be dependent on oceanographic condi- 
tions, although this relationship appears to 
be complex. The great distance of the 
seasonal migration and the fact that the 
migration route traverses the waters of 
three nations present a major challenge in 
the conservation of this species. 

FORAGING ECOLOGY OF BLACK- 
LEGGED KITTIWAKES IN RELATION 
TO PREY ABUNDANCE 

Robert M. Suryan * David B. Irons, and 
Jeb Benson . U.S. Fish and Wildlife Serv- 
ice, 1011 E. Tudor Rd., Anchorage, AK 
99503, USA, rob- 

ert_s uryan@mail.fws. gov 

We studied nestling diets and foraging 
activities of breeding Black-legged Kitti- 
wakes during, five years (1989-90 and 
1 995-97) of high to low food abundance 
at two colonies, Shoup Bay and Eleanor 
Island, in Prince William Sound, Alaska. 
Years of low food abundance were asso- 
ciated with increased foraging effort (du- 
ration, distance, and travel time) and sig- 
nificant changes in diet (prey switching). 
Foraging activities and flight paths of 
radio-tagged adult kittiwakes were re- 
corded while following individuals by 
boat. Foraging effort was consistently 
greater at Shoup Bay (P < 0.05) with a 
mean trip duration of 4 hr and distance of 
40 km in good food years, increasing to 6 
hr and 60 km during a year of low food 
abundance. Foraging trips of kittiwakes at 
Eleanor Island averaged 2 hr and 5 km 
during years of high food abundance and 
increased to 5.6 hr and 35 km during the 
worst year. Years of low food abundance 
were associated with significant declines 
(• 2 • 18.47, P • 0.001) of age class one 
Pacific herring in kittiwake diets. Conse- 
quences of reduced herring were greatest 
at Shoup Bay where alternative prey close 
to the colony did not exist. Whereas kitti- 
wakes from Eleanor Island compensated 
for lack of herring by obtaining Pacific 
sand lance and capelin. Time spent trav- 
eling increased with greater trip duration, 
but search and prey capture time were not 
directly related to trip duration and may 
reflect foraging strategies that vary with 
different species, age classes, or abun- 
dance of prey consumed. 
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BASELINE MONITORING AND AS- 
SESSMENT OF EFFECTS OF DIS- 
TURBANCE TO BRANDT’S CORMO- 
RANTS ON ALCATRAZ ISLAND, 
CALIFORNIA 

Julie A. Thayer William J. Sydeman \ 
Nathan P. Fairman, and Daphne A. 
Hatch 2 . ’ Point Reyes Bird Observatory, 
4990 Shoreline Highway, Stinson Beach, 
CA 94970, USA, jthayer@prbo.org; 
2 Go3den Gate National Recreation Area, 
Fort Mason, Building 210, San Francisco, 
CA 94 123, USA. 

The Brandt’s Cormorant colony on 
Southeast Farad on Island has experienced 
consistent decline since the 1970’s, while 
in recent years, new colonies have been 
established at several locations along the 
California coast. Brandt’s Cormorants 
began breeding on Alcatraz in 1993, cre- 
ating the only colony for this species in 
San Francisco Bay. We monitored cormo- 
rants on Alcatraz during the breeding sea- 
sons from 1996-1998 to establish baseline 
information on distribution, abundance, 
productivity, and human-caused distur- 
bances to this colony. Productivity aver- 
aged a relatively high 1.90 chicks/pair, 
despite a high rate of disturbance. Abun- 
dance and productivity were lower in 
1998 than in previous years, due largely 
to El Nino effects. Nonetheless, Brandt’s 
Cormorants still produced 1.53 
chicks/pair in 1998, higher than the 25- 
year average for birds in the established, 
offshore Farallon Island population (1.35 
chicks/pair). In 1997 and 1998, we looked 
at activity budgets and chick-feeding rates 
on Alcatraz, to begin to investigate this 
paradoxical high productivity in the face 
of considerable disturbance, as well as 
how cormorants’ behavioral strategies 
may vary in Ei Nino years. Overall 
monitoring of Brandt’s Cormorants on 
Alcatraz will continue in order to evaluate 
the long-term stability of the population. 
Our data, along with additional informa- 
tion on prey dependance, and similar in- 
formation from other colonies, may help 
shed light on meta-population changes, 
especially the coastward movement of this 
species in central California. 

BEHAVIOR OF MARBLED MUR- 
RELETS IN RESPONSE TO SURVEY 
VESSELS DURING AT-SEA SUR- 
VEYS: IMPLICATIONS FOR USE OF 
LINE TRANSECTS 

Christopher W. Thompson* 1 , Kirsten 


Brennan 2 , Thomas Hamer 3 , and Craig 
Strong 4 . ’Washington Department of Fish 
and Wildlife, Mill Creek, WA 98012, 
USA, thompcM@dfw.wa.gov; 2 College 
of Forestry Resources, University of 
Washington, Seattle, WA 98195, USA; 
3 Hamer Environmental, Mt. Vernon, WA 
98274, USA; 4 Cresent Coastal Research, 
Crescent City, CA 95531 , USA. 

There is general consensus that Marbled 
Murrelets can be censused best at sea. In 
addition, there is growing consensus that 
line transect sampling is the best at-sea 
survey method for doing so. This method 
employs DISTANCE software that cal- 
culates corrected bird densities by esti- 
mating the percentage of birds that are not 
detected at various perpendicular dis- 
tances from the transect line. However, 
the validity of line transect sampling rests 
on two assumptions: (1) that all birds are 
detected on or near the transect line, and 
(2) that birds do not move significantly 
away from the transect line prior to being 
detected. We tested these assumptions on 
boats of three different size-classes rang- 
ing in size from 19 to 44 feet. Few sig- 
nificant differences were detected among 
boat classes. About 10-15% of murrelets 
were missed on or near (• 40M) the tran- 
sect line. In addition, murrelets moved an 
average of 2-5 M away from the transect 
line prior to detection. The rate of move- 
ment away from the transect line was not 
related to the distance in front of the boat 
at which they were detected. In addition, 
murrelets were detected at an average 
distance of 59 M in front of survey ves- 
sels, but did not fly or dive in response to 
survey vessels until they were much 
closer to them; these results suggest that 
murrelets were detected before being sig- 
nificantly disturbed by survey vessels. 
The effect of errors of this magnitude on 
murrelet density estimates calculated by 
DISTANCE, and their implications for 
use of line transect methodology to survey 
for murrelets at sea, will be discussed in a 
sister paper. 

MAGELLANIC PENGUINS AT PUNTA 
TOMBO, ARGENTINA: DO TOURISTS 
PUSH THEM OVER THE EDGE? 

Brian G. Walker * John C. Wingfield, and 
P. Dee Boersma. Department of Zoology, 
University of Washington, Box 351800, 
Seattle, WA 98195, USA, 
bwalker@u. washington.edu 

Over 40,000 tourists visit the Magel- 


lanic Penguin ( Spheniscus magellanicus) 
colony at Punta Tombo, Argentina every 
year. The tourists walk directly in the col- 
ony, often within inches of nesting birds. 
To determine if this ecotourism causes 
elevated stress in penguins, we compared 
the number of agonistic head movements 
during 15 minutes of human contact and 
the level of corticosterone in the blood 
after 15 minutes of contact between tour- 
ist-exposed and naive birds. Tourist- 
exposed birds had significantly fewer 
agonistic head movements and signifi- 
cantly lower levels of corticosterone than 
naive birds, suggesting habituation to hu- 
man contact. Furthermore, in both naive 
and tourist-exposed birds, levels of corti- 
costerone after 15 minutes of human 
contact were far lower than that of pen- 
guins subjected to an extreme stress event 
of capture and one-hour of continuous 
handling. These results indicate that cur- 
rent ecotourism does not subject Magel- 
lanic Penguins to extreme stress. We also 
compared naive birds with one day of 
human contact to naive birds exposed to 
10 consecutive days of human contact and 
found a significant decrease in the be- 
havioral response and a decreasing trend 
in the hormonal response in 10-day birds. 
This result suggests that newly exposed 
birds may habituate quickly to human 
contact and slight increases in ecotourism 
at Punta Tombo (both in numbers of peo- 
ple or in area of visitation), if well con- 
trolled, may not adversely affect nesting 
Magellanic Penguins. However, continued 
study of higher levels of human contact 
(i.e. beyond 15-minutes) are warranted. 

CURRENT AND HISTORICAL POPU- 
LATION MONITORING: “EASY” MO- 
LECULAR APPROACHES TO COM- 
PLEMENT DIRECT CENSUS AND 
MONITORING TECHNIQUES, WITH 
EXAMPLES FROM THE AUKLETS 
( CHA RA DRIJ FORMES: ALCIDAE) 

Hollie E. Walsh* 1 , lan L. Jones 1 , and 
Vicki L. Friesen 3 . ’Department of Zool- 
ogy, University of Washington, Seattle, 
WA 98195, USA, 

h wal sh @ u . wash i ngton.edu ; department 
of Biology, Memorial University, St. 
John’s, Newfoundland, A1B 3X9, CAN- 
ADA; department of Biology, Queen’s 
University, Kingston, Ontario, K7L 3N6, 
CANADA. 

Population and productivity monitoring 
are fundamental components of any re- 
search program in organisma! biology. 
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Knowledge of current and historical 
population dynamics is essential, particu- 
larly when species conservation becomes 
an important issue. Traditional seabird 
population monitoring projects provide 
much infonnation on population trends, 
and many people are involved in the col- 
lection of these data, over numerous sea- 
sons. Molecular methods, such as DNA 
sequencing, SSCP (single stranded con- 
formational polymorphism), and micro- 
satellite analyses can be used to comple- 
ment existing census and monitoring proj- 
ects. Molecular methods allow the identi- 
fication of both current and historical 
population trends, including effective 
population size and structure at different 
depths in the evolutionary history of spe- 
cies. Molecular techniques and their cor- 
responding analyses may be accomplished 
with relative speed and ease, and may be 
especially useful in the study of popula- 
tions for which no data exist, or for which 
data do not span many generations. As- 
sessment of levels of genetic variation can 
be used to identify vulnerable popula- 
tions, and to estimate the degree of gene 
flow or movement of individuals among 
populations. Often, molecular results con- 
firm what has been observed through sta- 
tistical trends of population growth and 
decline, or been suggested by banding 
studies. We discuss current and historical 
population sizes of least and crested auk- 
lets ( Aethia pusilla, and A. cristatella ) as 
determined by SSCP and direct sequenc- 
ing analyses. Effective population sizes 
appear to have been very large for both 
species (on the order of hundreds of thou- 
sands of individuals) over the past several 
hundred thousand years, if not longer. 

GENETIC STRUCTURE AMONG 
COMMON MURRE POPULATIONS 
FROM BRITISH COLUMBIA TO 
CALIFORNIA 

Kenneth /. Warheit* 1 , Vicki L. Friesen 2 , 
and Tim P. Birt 2 . ’Washington Depart- 
ment of Fish and Wildlife, 600 Capitol 
Way N., Olympia, WA 98501-1091, 

USA, warhekiw@dfw.wa.gov; 

department of Biology, Queen s Univer- 
sity, Kingston, Ontario K7L 3N6, CAN- 
ADA. 

The purpose of this study is two-fold: 
(1) to help evaluate the relative probabil- 
ity of success of several oil spill-related 
restoration projects (including natural 
recovery) for Common Murres in Wash- 
ington; and (2) to understand both the 


overall geographic structure of murre 
populations in the eastern Pacific, and the 
evolution of that structure. To these ends, 
we extracted DNA from murre blood or 
tissue obtained from birds near Triangle 
Island (BC), Cape Flattery (WA), New- 
port (OR), and Gulf of Farallones (CA). 
We amplified a variety of genetic markers 
(loci) using polymerase chain reaction 
(PCR). These loci encompass three 
classes of genetic markers, each evolving 
at different rates: nuclear microsatellites, 
mitochondrial genes (control region and 
cytochrome b), and a nuclear intron (eno- 
lase). We used both population genetic 
and phylogenetic techniques to test for (1) 
differences in genetic distances among 
murre populations; (2) heterozygote defi- 
ciencies (i.e,, deviations from Hardy- 
Weinberg); and (3) phylogeographic 
structure. Preliminary results suggest that 
Common Murres are geographically 
structured from British Columbia to Cali- 
fornia, with all populations showing sig- 
nificant genic differences for at least one 
locus. However, analyses on the genetic 
distances among these populations pro- 
vided ambiguous results, depending on 
what loci were included. All populations 
showed heterozygote deficiencies for at 
least two alleles, but no population 
showed deficiencies for all alleles, sug- 
gesting that deviations from Hardy- 
Weinberg may be allele-specific and do 
not represent significant inbreeding. 

PARENTAL MASS ACCUMULATION 
AND MEAL DELIVERY IN FORAG- 
ING ADELIE PENGUINS IN AREAS 
WITH DIFFERENT SEA-ICE CONDI- 
TION 

Yutaka Watanuki*\ Akiko Kato 2 , Ka- 
tsuhumi Sato 2 , Yasuaki Niizuma Graham 
Robertson 3 , Charles A. Bost 4 , Yvon 
LeMaho 4 , and Yasuhiko Naito 2 . 'Lab. of 
Animal Ecology, Hokkaido University, 
Sapporo, IAPAN, 

ywata@res.agr.hokudai.ac.jp; 2 National 
Institute of Polar Research, IAPAN; 
Antarctic Division, AUSTRALIA; 
4 Centre d’Ecologie et Physiologic Ener- 
getiques, CNRS, FRANCE. 

To examine how parents regulate own 
mass maintenance and meal delivery in 
relation to the distance to foraging area, 
diving behavior, parental mass change 
and meal size were measured in chick 
rearing Adelie penguins in areas with dif- 
ferent sea ice condition. Parents made 
longer trips ( 40- 60 hr) at Davis colony 


and Dumont d’Urville (DDU) colony (25 
- 60 hr) where the sea-ice disappeared in 
summer than Syowa colony (15 - 25 hr) 
where the fast sea-ice remained. At each 
foraging trip, parents accumulated mass 
faster at Davis (7 g/h) and Syowa 96 (8 
g/h) than Syowa 95 (3 g/h) and DDU (-2 
g/h). Estimated energy intake per unit 
time of diving was greater at Syowa 96 
(30 KJ/min.) than Syowa 95 (15 KJ/min.), 
Davis (14 KJ/min.) and DDU (8 KJ/min.). 
Throughout the chick rearing, average 
parental mass decrease rate (0.4 - 0.8 g/h) 
did not differ among colonies but parents 
brought meals faster at Syowa (2000 
KJ/d) than DDU (1800 KJ/d) and Davis 
(1300 KJ/d). Long foraging trip or greater 
food intake rate might cause greater mass 
accumulation but relatively smaller meal 
delivery possibly because energy accu- 
mulation is unlimited while meal size is 
limited by stomach size. However this trip 
base variations did not affect parental 
mass regulation throughout the chick 
rearing period. 

AT-SEA DISTRIBUTION OF XANTUS’ 
MURRELETS IN THE SOUTHERN 
CALIFORNIA BIGHT, 1995-1997 

Darrell L Whitworth * ! , John F 
Takekawa\ Harry R. Carte?, Scott H. 
Newman 3 , Thomas W. Keeney 4 , and Paul 
R. Kelly 5 . J U.S. Geol. Surv., Biol. Res. 
Div., P.O. Box 2012, Vallejo, CA 94592, 
USA, Darrell_Whit worth @ usgs.gov; 

2 U.S. Geol. Surv., Biol. Res. Div., 6924 
Tremont Rd., Dixon, CA 95620, USA, 
and Dept. Wildl., Humboldt St. Univ,, 
Areata, CA 95521, USA; 3 Wildl. Health 
Center, Sch. Vet. Med., Univ. Calif., 
Davis, CA 95616, USA; 4 Env. Div., Nav. 
Air Weap. Stat., Pt. Mugu, CA 93042, 
USA; 5 Calif. Dept. Fish & Game, Off. 
Spill Prev. & Resp., 1700 K St., Sacra- 
mento, CA 94244, USA. 

In 1995-1997, we captured and radio- 
marked 153 Xantus’ Murrelets at sea be- 
side the largest U.S. breeding colony at 
Santa Barbara Island (SBI). In 1996-1997, 
murrelets were patchily distributed in the 
Southern California Bight (SCB), aggre- 
gating in cool upwelling waters mainly 
near the northern Channel Islands. In 
1995, murrelets were less aggregated, 
mainly in non-upwelling areas during 
mild El Nino conditions. Average forag- 
ing distances from SBI were greater in 
1997 (1 1 1 ± 44 km) than 1996 (62 ± 25 
km). Distances were similar between 
April and May within years and for “in- 
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cubating” versus “non-incubating” mur- rather than adverse effects of radio at- related to this murrelet’ s breeding strategy 

relets. We attributed low numbers of “in- tachment. Changes in foraging patterns and variable environmental conditions at 

cubating” murrelets (repeated visitation to between the 1970s and 1990s were asso- the south end of the California Current 

SBI) to capture of many “non-incubating” dated with potential changes in prey type Upwelling System, 

murrelets (pre-, non-, and failed-breeding and distribution in the SCB. Great flexi- 

adults plus non-breeding subadults), biiity in foraging strategies in the SCB is 

POSTER PRESENTATIONS 

POTENTIAL NESTING HABITAT OF lower-quality nearshore demersal fish, (3) nant-induced effects on seabirds. The 

THE MARBLED MURRELET IN stress associated with exposure to residual immune system may be useful in this re- 

PRINCE WILLIAM SOUND IN RELA- oil. gard since its complexity renders it sensi- 

TI ON TO FORAGING AREA In 1998 we initiated studies on these tive to chronic sub-lethal contaminant 

three factors. We constructed nesting plat- exposure. The few studies evaluating 

Robert L DeVelice , Connie J. Hubbard, forms with nest boxes and decoys at the contaminant effects on immune function 

and Katherine J. Kuletz . USDA Forest SeaLife Center in Seward, Alaska and in in wildlife show strong evidence for con- 

Service, Chugach National Forest, An- Prince William Sound to examine the taminant-induced immunosuppression, 

chorage, AK 99503, USA; and US Fish utility of man-made nest cavities in re- Here we evaluate methods for isolation of 

and Wildlife Service, Anchorage, AK during nest predation. We also examined white blood cells (WBC), cryo- 

99503, USA, the effect of prey quality on chick growth preservation, and assessing function of 

develice_rob/rlO_chugach@fs.fed.us and fledging by hatching eggs in captivity peripheral WBCs collected from a variety 

and raising chicks on four restricted diet of seabirds. We found double density gra- 

Marbled murrelets ( Brachyramphus treatments ranging from low to high lipid. dient centrifugation recovered both 

mannoratus ) were injured or killed by oil Growth (body mass) of guillemot chicks monocytes and lymphocytes from whole 

contamination from the Exxon Valdez oil fed equivalent biomass diets of different blood collected from Common Murres 

spill of 1989. Maintenance of nesting prey was positively correlated with the ( Uria aalge), Magellanic Penguins 

habitat areas through compatible land energy density of those prey. Age at ( Spheniscus magellanicus), Greater Scaup 

management may facilitate population fledging was related to diet treatment. ( Aythya marila ), and Double-crested 

recovery. This study identifies potential The captive-raised chicks (n = 24) were Cormorants ( Phalacrocorax auritus). We 

nesting habitat of the marbled murrelet in allowed to fledge into the wild from the were successful (>80% viability) with 

Prince William Sound by linking habitat SeaLife Center and subsequent resight- cryo-preservation of WBC from Magel- 

models to geographic databases of site ings or recruitment at the nesting plat- lanic Penguins, Greater Scaup and Dou- 

characteri sties. Four scenarios of forested forms could demonstrate the effect of ble-crested Cormorants. In addition, a 

nesting habitat were displayed: 1) large prefledging diet on post-fledging survival, lymphocyte proliferation assay was 

size class, high volume forests; 2) #1 plus and the utility of captive rearing as a di- evaluated with both fresh and cryo- 

increasing contiguous forest patch size; 3) rect restoration technique. In 1999-2000, preserved Greater Scaup and Double- 

#2 plus distance from shoreline; and 4) #3 small numbers of chicks will be dosed crested Cormorant WBCs. Results to date 

plus proximity to known marine foraging with oil to allow identification of blood suggest that this assay will be a sensitive 

areas. Depending on scenario, projections biomarkers of oil ingestion. A lack of and useful tool for evaluating immune 

of high nesting potential ranged from 10.7 prospectors at the nesting platforms and function in seabirds. These newly devel- 

to 25.2 percent of the 353,290 ha of forest decreased breeding birds at colonies vis- oped methods will be used in a larger 

in the study area. ited for egg procurement in 1998 could field study of contaminant-induced im- 

indicate Pigeon Guillemot populations are munosuppression in wild populations of 
PIGEON GUILLEMOT RESTORATION depleted throughout the Gulf of Alaska. Double-crested Cormorants. Ultimately 

RESEARCH AT THE ALASKA the results of this research may provide a 

SEALIFE CENTER IMMUNE FUNCTION AS A BIO- field method that utilizes immune func- 

MARKER FOR CONTAMINANT EX- tion as a biomarker for secondary effects 

George J. Divoky Andrew K. Hovey, and POSURE IN SEABIRDS: DEVELOP- from sub-lethal chronic contaminant ex- 

Daniel D. Roby, Oregon Cooperative Fish MENT OF SAMPLE STORAGE AND posure. 

and Wildlife Research Unit, Oregon State ANALYSIS METHODS 

University, Corvallis, OR 97331-3803 Myra Finkelstein* 1 , Don Croll 1 , Bernie CAN BURROW-NESTING SEABIRDS 

georged@alaskasealife.org Tershy\ Don Smith 1 , Emma Croisan f 2 , BE IDENTIFIED FROM THEIR BUR- 

and Keith Grasman 2 . 'institute of Marine ROW DIMENSIONS? 

Pigeon Guillemot (Cepphus columba) Sciences, Environmental Toxicology, 

populations in Prince William Sound were University of California, Santa Cruz, CA Julian B, Fischer* 1 , and Curtice R. Grip 

affected by the Exxon Valdez Oil Spill 95064, USA, myraf@cats.ucsc.edu; fin 2 , 'U.S, Fish and Wildlife Service, Mi- 

and have failed to recover from declines department of Biological Sciences,' gratory Bird Office, 1011 East Tudor 

occurring before and after the spill. Three Wright State University, Dayton, OH Road, Anchorage, AK 99503, USA, jul- 

factors have been proposed for the lack of 45435, USA. ian_fischer@hotmail.com; department 

recovery: (1) increased predation on eggs of Forestry and Wildlife Management, 

and chicks, (2) reduced prey quality asso- There is need to develop more sensitive University of Massachusetts, Amherst! 

ciated with increased dependence on and useful biological markers of contami- MA 01003-4210, USA. 
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To reduce disturbance and increase effi- 
ciency, the Alaska Maritime National 
Wildlife Refuge calculates densities of 
burrow-nesting seabirds indirectly by 
counting numbers of small-, medium-, 
and large-width burrows, with the as- 
sumption that birds occupy burrows 
equivalent to their body size. Burrow 
width criteria that differentiate species, 
however, are based on data collected in 
British Columbia and may not be appro- 
priate for other sites. The objectives of 
this study were to evaluate and improve 
this method at Buldir Island, Alaska. 
During the summers of 1995 and 1996, 
we measured width and height of 391 
burrows, and subsequently verified the 
species occupying each burrow. We found 
the current model incorrectly predicted 
the species in 38% of the burrows. To 
improve the accuracy of the method, we 
revised the burrow size criteria based on 
both mean burrow width and height for 
each species. The revised size classes 
were significantly correlated with the ex- 
pected species and predicted the correct 
species in 80% of the burrows. We then 
used the revised size criteria to design a 
measuring device to distinguish between 
species at the burrow entrance. The im- 
provement in species prediction from re- 
vised size criteria suggests that the meas- 
uring device can be used to monitor den- 
sities of burrow-nesting seabirds accu- 
rately, quickly, and with negligible distur- 
bance at Buldir Island, Alaska. 

MOLECULAR EVIDENCE FOR HY- 
BRIDIZATION BETWEEN COMMON 
AND THICK-BILLED MURRES IN 
THE NORTH PACIFIC 

Vicki Friesen* 1 , Anornn Patirana \ Tim 
Birt\ Martin Damus\ and John Piatt 2 . 
’Department of Biology, Queen’s Univer- 
sity, Kingston, Ontario, K7L 3N6, CAN- 
ADA, f r iesenv@biology.queensu.ca; 
^Alaska Biological Sciences Center, 
USGS, 1011 East Tudor Road, Anchor- 
age, AK 99503, USA. 

The extent of hybridization between 
common murres ( Uria aalge ) and thick- 
billed murres ( U . lomvia) has been the 
subject of debate. For example, Cairns 
and De Young’s (1981) morphological 
description of a probable hybrid at a col- 
ony in Newfoundland was questioned by 
Sluys (1983). Using molecular methods, 
Friesen et al. (1993) discovered a second 
generation hybrid at a colony in Norway, 
but this bird was the only hybrid identi- 


fied during an extensive survey of genetic 
variation among common and thick-billed 
murres breeding in the North Atlantic. In 
a recent survey of variation in mitochon- 
drial DNA in 120 common murres sam- 
pled from the Gulf of Alaska and Aleutian 
Islands, six (5%) were found to possess 
DNA sequences characteristic of thick- 
billed murres. Surveys of variation in nu- 
clear introns and microsatellites revealed 
that these birds carried various combina- 
tions of alleles from common and thick- 
billed murres, indicating that they repre- 
sent a mixture of FI, F2 and back-cross 
hybrids. No hybrids were found in a sam- 
ple of murres from the western Aleutians. 
These results have implications both for 
understanding the evolutionary history of 
murres and for the conservation of murres 
in the North Pacific. 

TIMING OF NESTLING ABANDON- 
MENT BY TUFTED PUFFIN 
(. FRATERCULA C1RRHATA) PARENTS 
ON TRIANGLE ISLAND, BRITISH 
COLUMBIA: A PROPOSAL 

Carina Gjerdrum. Dept, of Biological 
Sciences, Simon Fraser University, 
Burnaby, British Columbia, V5A 1S6, 
CANADA, cgjerdru@sfu.ca 

The Tufted Puffins ( Fratercula cir- 
rhata ) breeding on Triangle Island, Brit- 
ish Columbia have experienced total re- 
productive failure in 4 of 5 years, between 
1994 and 1998. Chick growth rates in the 
]990’s are low and adults consistently 
abandon the nestling in mid to late July, 
before the chick is able leave the burrow 
and feed independently. What influences 
the adults’ decision to abandon is poorly 
understood. Life history theory predicts a 
trade-off between current and future re- 
production. Adults should abandon the 
breeding attempt when the costs of provi- 
sioning outweigh the benefits in terms of 
their lifetime reproductive success. The 
objective of this study is to investigate the 
factors that determine when a parent 
abandons its young. I will study the tim- 
ing of abandonment in relation to nestling 
age, mass, growth rate and adult provi- 
sioning behaviour. I will conduct inten- 
sive focal point observations of breeding 
pairs to determine provisioning rates, bill 
load size and composition, and the date 
when adults abandon. Measurements of 
nestling mass gain and wing growth will 
also be taken. I predict positive relation- 
ships between the size of the bill loads, 
frequency of feeding, nestling growth 


rate, and the date of abandonment. To 
experimentally investigate one part of this 
prediction, I will compare nestling growth 
rate and timing of parental abandonment 
in a group of nestlings supplementary fed 
with Herring ( Clupea harengus ) with an 
unmanipulated control group. 

INLAND MARBLED MURRELET 
SURVEYS IN THE OLYMPIC EX- 
PERIMENTAL STATE FOREST, 
WASHINGTON, U.S.A. 

Peter P. Harrison, Elena G. Kuo, Scott P . 
Horton. Washington Department of Natu- 
ral Resources, Olympic Region, 411 Tilli- 
cum Lane, Forks, WA 98331, USA, pe- 
ter. harrison@wadnr.gov 

The Washington Department of Natural 
Resources (DNR) is conducting inland 
surveys for marbled murrelets ( Brachy - 
ramphus marmoratus ) to develop an in- 
ventory of murrelet use of state forests. 
Information from these surveys will be 
used, along with additional knowledge 
and hypotheses, to develop region- 
specific, long-term conservation strate- 
gies. DNR began extensive surveys in the 
Olympic Experimental State Forest 
(OESF) on the western Olympic Penin- 
sula in 1996. Preliminary analyses of data 
from a separate study of murrelet habitat 
relationships allowed us to develop an 
aerial photography-based model of 
“clearly good potential habitat” that was 
specific to the OESF. Using this model, 
we identified 16,800 ha of generally low 
to mid-elevation, western hemlock- 
dominated (Tsuga heterophylla ) old- 
growth forest patches variously scattered 
across the much larger commercial forest 
landscape. From them, we delineated 427 
survey sites (10,983 ha), averaging 26 ha 
in size, 2-35 km from the ocean. During 
1996-98, two-year surveys for occupancy 
according to the Pacific Seabird Group 
protocol (1994, 1995) found: 217 occu- 
pied (5,911 ha), 182 presence (4,430 ha), 
and 28 no detection (643 ha) sites. We 
found occupancy in 92 of 203 (45%) sites 
near the ocean (2-14 km), compared to 
125 of 224 (56%) more distant (14-35 
km) sites; and occupancy in 27 of 95 
(28%) sites in small habitat patches (<80 
ha) compared to 190 of 332 (57%) sites in 
larger patches. Work is in progress com- 
pleting surveys in the remaining 5,800 ha 
of “good habitat”. 

COASST: DEAD BIRDS, LIVE(LY) 
FEEDBACK 
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Todd Hass, and Julia K. Parrish. Zoology 
Department, University of Washington, 
Seattle, WA 98195, USA, 
thass@ u.washington.edu 

COASST, Coastal Observation and 
Seabird Survey Team, is a volunteer- 
based beached bird survey program cur- 
rently under development by the Univer- 
sity of Washington and the Olympic 
Coast National Marine Sanctuary. Draw- 
ing from a variety of existing beached 
bird and other volunteer-based science 
programs, COASST is designed to track 
carcass deposition and the factors affect- 
ing deposition along the beaches of the 
outer coast of Washington State. Volun- 
teers are assigned to a knowledge level (1- 
4), based on the outcome of a post- 
training field test, where level one is open 
to everyone and level 4 designates a 
highly skilled beach-birder. Additional 
levels (5-6) are reserved for university 
and museum work. At present COASST is 
developing along four fines: (1) Creation 
of a datasheet which combines physical, 
environmental, and biological data. All 
data collection is geared towards opera- 
tional, rather than judgmental, decisions. 
(2) Creation of a program protocol which 
will be used during the volunteer training 
program and as a volunteer “bible” in the 
field. (3) Creation of a full-color beached 
bird field guide designed to show seabirds 
in death rather than fife. (4) An outreach 
program to create a volunteer base. In this 
poster, we present our draft data sheet, 
protocol, and a sample page of the field 
guide. We welcome your feedback! 

CHANGES IN DIET OF TERNS AND 
SKIMMERS NESTING AT THE 
WESTERN SALT WORKS IN SOUTH 
SAN DIEGO BAY, CALIFORNIA: AP- 
PARENT RESPONSES TO CLIMATE 
CHANGE AND SHIFTS IN PREY 
POPULATIONS 

Michael H. Horn , and Wasila M . 
Dahdul*. Department of Biological Sci- 
ence, California State University, 
Fullerton, CA 92834-6850, USA, 
mh or n @ fu 1 1 er ton . edu 

The dikes of the Western Salt Works in 
south San Diego Bay have been nesting 
sites of terns for several decades and of 
Black Skimmer for >20 years. Limited 
data indicate that Northern Anchovy was 
the main dietary item for Caspian Terns 
and Elegant Terns 20-30 years ago, with 
Pacific Sardine unmentioned as prey. Our 


recent studies, based on fish dropped by 
the birds at the colonies, show changes in 
diets that appear to be related to ocean 
warming and shifts in prey populations in 
California. In 1995, based on dropped fish 
samples, Pacific Sardine was the most 
common prey of Caspian Tern and tied 
with Northern Anchovy for the most 
abundant prey of Black Skimmer, 
whereas Northern Anchovy remained the 
top food item for Elegant Tern. In 1997, 
based on the same kind of data, Northern 
Anchovy ranked first and Pacific Sardine 
second in the diet of Caspian Tern, and 
Pacific Sardine and California Halfbeak 
were the two main foods of skimmers. 
Elegant Terns failed to nest at the site. 
Pacific Sardine made up nearly 30% of all 
dropped fish samples and Northern An- 
chovy only 11%, compared to 10% and 
21%, respectively, in 1995. The 1998 data 
indicates a continuing trend of propor- 
tionately more warm- water fish species in 
the birds’ diets. 

SEABIRDS AT CASTLE ROCK NA- 
TIONAL WILDLIFE REFUGE, CALI- 
FORNIA: POPULATION STATUS, 

LONG-TERM TRENDS, AND EF- 
FECTS OF THE 1997-98 ENSO EVENT 

Deborah L Jaques, and Craig S. Strong. 
Crescent Coastal Research, 7700 Bailey 
Rd„ Crescent City, CA 95531, USA, 
ccr@northcoast.com 

Population size of three alcid and three 
cormorant species breeding at Castle 
Rock NWR were estimated in 1997 and 
1998 as part of a new annual seabird 
monitoring program. These data were 
compared with estimates collected at ap- 
proximately decadal intervals since 1970. 
The more pelagic foraging species 
(Common Murre, Tufted Puffin, and 
Brandt’s Cormorant) showed evidence of 
recent decline, whereas the nearshore for- 
aging species (Pigeon Guillemot, Pelagic 
and Double-crested Cormorant) did not. 
Numbers and productivity of all species 
except the Double-crested Cormorant 
were depressed in 1998. Common Murres 
attended the colony throughout the 1998 
breeding season, but experienced nearly 
complete reproductive failure. Tufted 
Puffin numbers were the lowest on record. 
The impacts of oceanographic conditions, 
historic human activities, and ecological 
changes on the island including intensive 
use of the refuge by a soaring population 
of Aleutian Canada Geese, are discussed 
in relation to long-term seabird population 


trends. 

DETECTING INTRA- AND INTER- 
ANNUAL VARIATION IN PREY 
AVAILABILITY USING DAILY FOR- 
AGING TRIP DURATIONS 

Max Kaufman, Robert M. Suryan, David 
B. Irons , and Jeb Benson. U.S. Fish and 
Wildlife Service, 1011 E. Tudor Rd., An- 
chorage, AK 99503, USA, 
max_kaufman ©mail, fws.gov 

The daily energy expenditure (kj/day) of 
Black-legged Kittiwake nestlings steadily 
increases until 23 days of age (Gabrielsen 
et al. 1992). Response in foraging activi- 
ties of adult kittiwakes to increasing ener- 
getic requirements of their nestlings 
should differ in three predictable ways 
depending on prey availability. 1) If prey 
are easily obtained and the distribution is 
unchanged throughout nestling develop- 
ment, then negligible effort is required to 
obtain additional prey and foraging trip 
duration should remain relatively constant 
throughout the chick rearing period. 2) If 
prey are difficult to obtain and availability 
does not change, then we would predict a 
steady increase in foraging trip duration 
and an asymptote when nestlings reach 23 
days old. The slope of the curve should 
reflect the relative difficulty of obtaining 
prey. 3) If there is within season variation 
in prey availability, then we should ob- 
serve an unexpected change in foraging 
trip duration that is inconsistent with re- 
sponse#! or #2. 

We used data collection computers to 
monitor daily colony attendance of radio- 
tagged, adult Black-legged Kittiwakes 
during three years (1995-97) at three 
colonies in Prince William Sound, Alaska. 
Analysis of mean daily trip durations pro- 
vided examples of the three responses 
described above. Abrupt or otherwise 
unexpected changes in trip duration (re- 
sponse #3) typically corresponded with 
changes in species and/or quantities of 
prey consumed. Preliminary results indi- 
cated that comparing daily foraging trip 
durations to our three hypothetical re- 
sponses may provide valuable information 
about intra- and inter-annual variation in 
prey availability. 

BARREN ISLANDS SEABIRD STUD- 
IES 

Arthur B. Kettle, David G. Roseneau, and 
G. Vernon Byrd. Alaska Maritime NWR, 
2355 Kachemak Bay Dr. (Suite 101), 


Pacific Seabirds • Volume 26, Number 1 • Spring 1999 • Page 51 


Homer, AK 99603-8021, Ar- 
thur JCettl e @ fws . g ov 

To study the response of seabirds to 
changes in food availability and quality, 
we monitored several breeding and for- 
aging parameters of surface-feeding and 
diving seabirds (Black-legged Kittiwake, 
Common Murre, and Tufted Puffin) at the 
Barren Islands, Alaska during the 1995- 
1998 breeding seasons. Breeding pa- 
rameters included productivity, nesting 
chronology, and chick growth rate, for- 
aging parameters were adult nest atten- 
dance, foraging trip duration, chick feed- 
ing frequency, and chick meal size. We 
monitored the prey base by examining 
chick diets and by beach seining; a related 
study examined adult diets and conducted 
hydroacoustic and trawl surveys. 

During 1998 nesting was late and pro- 
ductivity declined for all three species. 
Many murres lost first eggs and some 
relayed. Kittiwakes produced few eggs, 
and puffin chicks grew slowly. For other 
parameters, response varied among spe- 
cies. Murre chicks were fed almost exclu- 
sively capelin, as in 1995-1997. The pro- 
portion of capelin in puffin chick diets 
increased during 1995-1998. 

Although sea-surface temperature near 
the colony was normal during the 1998 
summer, warm water from the 1997 
ENSO event reached the area during the 
preceding late-winter. This signal, appar- 
ent both at 250 m in the Gulf of Alaska 
and near the surface at Seldovia in lower 
Cook Inlet, coincided with widespread 
murre mortality. The warm water may 
have made forage fish less available to 
seabirds during the pre-breeding season, 
thereby delaying nesting and reducing 
breeding success. Our poster compares 
1995-1998 results and includes compari- 
sons with previous information from the 
study site. 

THE CHARACTERISTICS OF 23 
MARBLED MURRELET NESTS LO- 
CATED BY RADIO TELEMETRY 

Lynn W. Lougheed * CWS/NSERC Wild- 
life Ecology Research Chair, Dept, of 
Biological Sciences, Simon Fraser Uni- 
versity, Burnaby, British Columbia, V5A 
1S6, CANADA, lloughea@sfu.ca 
During early May, 1998, 40 adult Mar- 
bled Murrelets (. Brachyramphus marmo - 
ratus) were captured by dip netting in 
Desolation Sound, British Columbia, and 
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by helicopter to 23 inland nesting loca- 
tions (both adults had radios at one nest). 
The nests were found 1.5 to 35 km from 
the ocean, and were located in the Powell- 
Daniels drainage, the Bunster Range, E. 
Redonda Island, and Toba Inlet. One ra- 
dio was tracked to the nest of a Bald Ea- 
gle ( Haliaeetus leucocephalus) . There 
were 15 birds with radios that were not 
linked to nest sites. Those birds were ei- 
ther consistently on the water, and breed- 
ing, or had an unknown status. The nests 
were all located within old growth stands, 
but the stands were highly variable in tree 
species composition and topography. 
Nests in the higher altitude Mountain 
Hemlock biogeoclimatic zone were more 
successful at rearing chicks than those 
located in the lower and more highly 
modified Western Hemlock zone. 

TREADING LIGHTLY IN CHANNEL 
ISLANDS NATIONAL PARK 

Paige L Martin * and Kathryn R. Faulk- 
ner. Channel Islands National Park, 1901 
Spinnaker Dr., Ventura, CA 93001, USA, 
Pai ge„M arti n @ n ps. gov 

Channel Islands National Park and Na- 
tional Marine Sanctuary hosts a unique 
and diverse spectacle of wildlife. Thou- 
sands of breeding seabirds and pinnipeds 
depend on these isolated islands off the 
southern California coast. As the popula- 
tion of southern California grows and 
access to the islands becomes easier, it is 
vital that we understand how to “tread 
lightly” on the land and sea. In this video 
produced by Channel Islands National 
Park and Spaceport Systems International, 
we illustrate the beautiful resources of the 
Channel Islands and techniques you can 
use to minimize your impact on the wild- 
life that lives there. Visual images intro- 
duce guidelines such as 

• pack it in — pack it out 

• stay on established trails, and 

• maintain a respectful distance from 
seabirds and pinnipeds both in rookeries 
and haul outs to numerous visitors trav- 
eling to CINP and CNMS every year to 
experience hiking, kayaking, and diving. 
The video project provides a tool to edu- 
cate the public on the susceptibility of 
seabirds and pinnipeds to human distur- 
bances including presence and pollution. - 

IMPACT OF THE 1997/98 EL NINO ON 
PELAGIC SEABIRDS IN THE 
NORTHEAST PACIFIC 


K. H. Morgan. Canadian Wildlife Service, 
c/o Institute of Ocean Sciences, P.O. Box 
6000, Sidney, British Columbia, V8L 
4B2, CANADA. morgank @-dfo- 
mpo.gc.ca 

Seabirds may be constrained to reside in 
specific oceanic regions on the basis ol 
marine characteristics; large-scale events 
that alter those characteristics should pro- 
duce changes in seabird community con- 
sistent with water-mass alterations. Be- 
cause the factors that constrain seabirds to 
particular water-masses are poorly under- 
stood, it is difficult to predict their re- 
sponse to changing conditions. In May 
1996 I began monitoring seabirds along a 
repeated 1500km route to Ocean Station 
Papa. Six surveys were conducted (May, 
August ’96, February, June ’97, February, 
June ’98). I expected that the El Nino 
influenced wanning of coastal waters, 
depression of the thermocline, and north- 
ward displacement of the Subarctic 
Boundary would dramatically alter the 
seabird community. The results were not 
entirely as predicted. In support of my 
predictions, early summer densities (and 
species number) were lowest in June ’97; 
and species associated with the shelf 
(Common Murre, Cassin’s Auklet, Rhi- 
noceros Auklet) were absent from the 
June ’97 survey. However, confounding 
observations include: shearwater and 

Leach’s Storm-petrels densities in June 
’98 surpassed long-term summer averages 
while densities of most other species re- 
mained depressed; and species number (in 
June ’98) returned to pre-El Nino levels, 
despite the persistence of elevated water 
temperatures. Preliminary analyses of 
early summer seabird densities with water 
parameters (salinity, temperature, nitrate, 
chlorophyll-a) failed to demonstrate sig- 
nificant correlations. Suggest that water- 
mass characteristics elsewhere play a 
major role in shaping local seabird com- 
munity, and a time lag exists between 
changing water-mass conditions and re- 
sponse by local seabirds. 

ADJUSTMENTS OF THE BODY COM- 
PONENTS TO CONTRASTING EN- 
ERGY BUDGETS IN INCUBATING 
AND CHICK REARING RHINOCEROS 
AUKLETS 

Yasuaki Niizuma, and Yutaka WatanukL 
Laboratory of Applied Zoology, Faculty 
of Agriculture, Hokkaido University, 
Sapporo, 060-8589, JAPAN. 

Seabirds rely on their body fuel reserves 


individually fitted with 1.7g radio trans- 
mitters. Of these 40 birds, 24 were tracked 
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when coming ashore on land for breeding, 
particularly at the time of incubation. In 
contrast to this period, the period of chick 
rearing is a time of very high energy de- 
mand. It would expect that they cope with 
different energy budgets between breed- 
ing stages by the adjustments of body 
components. This study was carried out at 
Teuri Island in 1996 summer. To examine 
the body composition and mass of diges- 
tive organs, forty Rhinoceros Auklets 
were sacrificed under the permission form 
the Minister of Environment. The breed- 
ing birds lost their body mass throughout 
the breeding season. The mass losses were 
accompanied with loss of lipids and leg 
muscles. But wet mass of breast muscles 
and internal organs did not differ between 
the breeding stages. In nutritional condi- 
tions of breast muscles, mass of protein 
and ash were larger but lipids were 
smaller for the birds rearing chicks than 
for those incubating. Water contents did 
not differ between the breeding stages. 
These facts suggest that body components 
of the breeding birds seem to adjust to the 
different energy budget. 

FEEDING AREA OVERLAP AMONG 
ADELIE PENGUIN COLONIES: A 

TEST OF POPULATION- 
REGULATION MODELS 

Christine A. Ribic 1 , David G. Ainley 2 , 
and Peter R. Wilson 3 . 'USGS BRD Wis- 
consin Cooperative Wildlife Research 
Unit, University of Wisconsin, Madison, 
WI, USA, caribic@facstaff.wisc.edu; 
2 Harvey and Associates, Alviso, CA, 
USA; 3 Landcare Research New Zealand, 
Nelson, NEW ZEALAND. 

Furness and Birkhead’s (1985) “Hungry 
Horde Model” proposes that colony size 
is regulated by competition for food in 
common foraging grounds within forag- 
ing range of one another during the chick 
provisioning period. Cairn’s (1992) 
“Hinterland Model” predicts that neigh- 
boring seabird colonies should occupy 
non-overlapping foraging areas, and that 
seabirds should feed closer to their own 
colony than any other. These models re- 
main largely untested. 

Using radio-telemetry in two summers, 
we defined foraging areas among Adelie 
Penguins at 4 colonies within one isolated 
colony cluster in the southern Ross Sea. 
Longest foraging trips indicated that pen- 
guins from each colony were capable of 
foraging within the range of all the others. 
Penguins from Capes Bird and Royds on 


Ross Island, and those from Beaufort Is- 
land — all small to medium-sized colo- 
nies — overlapped foraging areas exten- 
sively. In contrast, the foraging area of 
penguins from Cape Crozier, a colony 
larger than the other three combined, 
abutted that of the others with no overlap. 
Crozier penguins supported the Hinter- 
land model, but the others supported the 
Hungry Horde model. Whether competi- 
tion was taking place in overlapping ar- 
eas, in further support of Hungry Horde, 
is unknown. Intriguing was the fact that 
Crozier penguins fed right to the western 
shore of Beaufort Island, with Beaufort 
penguins feeding, without overlap, imme- 
diately off the eastern shore. Were the 
Beaufort birds avoiding the much more 
numerous Crozier birds? 

HOW SEABIRDS FIND FOOD AT SEA 

Robert W. Russell* 1 , George L. Hunt, Jr. 1 , 
and Kenneth O. Coyle 2 ; 'Department of 
Ecology and Evolutionary Biology, Uni- 
versity of California, Irvine, CA 92697- 
2525, USA, migrants@hotmail.com; 
Institute of Marine Science, University of 
Alaska, Fairbanks, AK 99775-1080, USA. 

How seabirds find food at sea is often 
not apparent. For example, in the Bering 
Sea, Least Auklets ( Aethia pusilla) fly up 
to 100 km from their breeding colonies to 
feed on calanoid copepods, which are 
obtained by underwater pursuit in waters 
that appear strikingly homogeneous to 
shipboard observers. Previously we hy- 
pothesized that Least Auklets and other 
seabirds exploit fractal resource land- 
scapes (such as plankton distributions) 
using a multiscale search strategy, 
whereby individuals employ area- 
restricted search tactics to move up local 
resource density gradients toward fine- 
scale prey concentrations, but rely on vis- 
ual observations of other foraging birds as 
cues to locate potentially more profitable 
prey concentrations at larger scales. In 
this study, we tested predictions of the 
model during cruises around the Aleutian 
Islands in two years. We found that fine- 
scale spatial correlations between auklet 
density and acoustically measured plank- 
ton biomass increased with increasing 
regional auklet abundance and decreased 
with increasing fractal dimension of the 
prey distribution (i.e., indicating more 
complex patterns). We suggest that an 
ensemble of foraging seabirds behaves as 
a massively parallel, self-organizing in- 
formation-processing system. Seabird 


colonies may therefore be characterized in 
part as complex adaptive systems for for- 
aging. 

CONSERVATION GENETICS OF 
BLACK-FOOTED ALBATROSSES: 
THE ORIGIN OF BYCATCH BIRDS 

Monica C. Silva * and Scott V. Edwards. 
Department of Zoology and Burke Mu- 
seum, University of Washington, Seattle, 
WA 98195, USA, da- 
silva@zoology.washington.edu 

Hundreds of thousands of procellari- 
formes such as Black-footed Albatrosses 
( Diomedea nig ripe s) are caught every 
year in longlines spread over the worlds 
oceans. However, for many such species, 
modeling the demographic impact of 
longline fisheries is problematic because 
the precise population sources and popu- 
lation structure of bycatch birds are un- 
known. To determine the population 
sources of Black-footed Albatrosses 
caught in longlines in the North Pacific, 
we analyzed mitochondrial DNA se- 
quences amplified from tissue samples 
associated with albatross specimens 
caught at sea and deposited in the Burke 
Museum, and compared these to se- 
quences amplified from blood obtained 
from birds in the two principal breeding 
areas, Hawaii and Japan. In a 356-bp 
segment (region I) of the hypervariable 
control region, we found that the Hawai- 
ian birds (n = 16) exhibited almost six 
times the level of sequence diversity as 
birds from Torishima Island, Japan (n = 
18). A phylogenetic analysis indicates that 
the Japanese birds may have been 
founded by Hawaiian colonists and that 
the majority (n = 9; 82%) of birds caught 
in longlines originate from Hawaiian 
populations, a result consistent with 
banding data. However, two bycatch birds 
(18%) possibly originate from Japanese 
colonies, a rate considerably higher than 
suggested by banding data. These results 
suggest that the precision and conclusions 
of demographic modeling of the impact of 
longline fisheries on Black-footed Alba- 
tross populations can benefit from infor- 
mation on source-sink dynamics gleaned 
from genetic studies. 

SAINT LAZARIA SEABIRDS: DO 
THEY TELL US ABOUT CHANGES IN 
THE MARINE ECOSYSTEM IN 
SOUTHEAST ALASKA? 

Leslie Slater . Alaska Maritime National 
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Wildlife Refuge, U.S. Fish and Wildlife 
Service, Homer, AK 99603-8021, USA, 

leslie_slater@fws.gov 

Leach’s and fork-tailed storm-petrels, 
glaucous-winged gulls, and common and 
thick-billed murres and rhinoceros auklets 
were among the seabird species studied at 
St. Lazaria Island from 1994-1998. These 
birds cross a range of feeding guilds 
(planktivores, opportunists and piscivores, 
respectively), effectively sampling widely 
from the marine environment. As food 
availability changes the health of seabirds, 
their reproductive health is ultimately 
affected. Therefore, we monitored several 
parameters of reproductive ouiput by 
these seabirds to try to detect changes in 
the marine environment. Direct sampling 
of environmental conditions were limited, 
but nearshore water temperatures were 
collected to detect within-season changes. 
Overall productivity of glaucous -winged 
gulls and murres fluctuated most through- 
out the study period while productivity in 
the remaining species changed little. Fur- 
ther results including breeding phenology 
and food habits are presented in this pa- 
per. 

EFFECTS OF THE 1997-98 EL NINO 
ON ANCIENT MURRELETS IN 
HAI-DA GW All 

Joanna L. Smith \ Colin D. French 2 , and 
Anthony J. Gaston 3 . ‘Laskeek Bay Con- 
servation Society, Box 867, Queen Char- 
lotte, British Columbia, VOT ISO, CAN- 
ADA, jlsmith@intergate.bc.ca; 

2 Windward Conservation, Box 812, 
Queen Charlotte, British Columbia, VOT 
ISO, CANADA; Canadian Wildlife 
Service, National Wildlife Research Cen- 
tre, 100 Gamelin Blvd, Quebec, K1A 
0H3, CANADA. 

In 1998, one of the strongest El Nino - 
Southern Oscillation events in 15 years 
affected sea conditions throughout the 
northeast Pacific. To assess the effects of 
the 1998 El Nino on seabirds in Haida 
Gwaii (Queen Charlotte Islands), we ex- 
amined long-term monitoring data relat- 
ing to Ancient Murrelets in the Laskeek 
Bay area: East Limestone Island (1990 - 
present) and Reef Island (1984-89, 1995, 
1997). For the first time in ten years of 
study, half of the breeders deserted their 
eggs. Breeding success fell by 43 percent 
from a mean of 1.54 chicks/burrow over 
1988-97 to 0.88 chicks/burrow in 1988. 
Adults weighed at the end of incubation 
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were found to be lighter than in previous 
years. Although egg laying was initiated 
within the usual dates, the spread of chick 
departures was greater than normal de- 
spite fewer chicks produced. However, 
there was no difference in either egg vol- 
ume or median chick departures among 
years. Mean counts of Ancient Murrelets 
on the gathering grounds were signifi- 
cantly different among years, with 1998 
among the highest in nine years. During 
coastline surveys, we also found the 
greatest numbers of Marbled Murrelets 
since 1993, also an El Nino year. We sug- 
gest that El Nino induced oceanic condi- 
tions caused reduced breeding success in 
Ancient Murrelets, the effect being more 
marked than for any event since at least 
1988. 

MONITORING NORTH AMERICA’S 
COLONIAL WATERBIRDS: A COM- 
PREHENSIVE PROGRAM 

Melanie Steinkamp *', Bruce Peterjohn 
Diann Prosser , and Sheila Dreher l . 
! USGS-Patuxent Wildlife Research Cen- 
ter, Laurel, MD 20708, USA, 
melanie_steinkamp@usgs.gov; 2 College 
of Wooster, Wooster, OH 44691, USA. 

Long-term conservation planning and 
management efforts for Colonial Water- 
birds (including pelagic seabirds, gulls, 
terns, and wading birds) require the col- 
lection of species location and population 
trends over a broad geographic range 
spanning international boundaries. We are 
leading a cooperative effort to develop a 
monitoring program for Colonial Water- 
birds in Canada, Mexico, the Caribbean, 
and the United States. The monitoring 
program consists of (1) a centralized da- 
tabase located at Patuxent Wildlife Re- 
search Center (PWRC) and (2) a set of 
standardized survey methodologies used 
voluntarily by wildlife managers through- 
out North America. The database is easy 
to use and will be designed to allow re- 
searchers, resource managers, and volun- 
teers to input and access data via the 
Internet. Presently, the database consists 
of data collected by the U.S. Fish and 
Wildlife Service’s Great Lakes and At- 
lantic Coastal Colonial Waterbird surveys 
and data from the Cornell Colonial Wa- 
terbird Registry. Through a cooperative 
effort with individual States in the United 
States, Canadian Provinces, Mexican 
States, data from past and present surveys 
will be incorporated, with an attempt to 
coordinate with Colonial Waterbird 


monitoring activities throughout the Car- 
ibbean basin. Links to other databases, 
such as the Pacific Seabird Monitoring 
database and PWRC’s contaminants data- 
base, will be developed. 

ALASKA/RUSSIA FAR EAST SEA- 
BIRD COLONY CATALOG 

Shawn W. Stephensen. Migratory Bird 
Management, U.S. Fish and Wildlife 
Service, 1011 East Tudor Road, Anchor- 
age, AK 99503-6199, USA, 
shawn_stephensen @mail .fws.gov 

The U.S. Fish and Wildlife Service, 
Anchorage, Alaska in cooperation with 
the Institute of Biological Problems of the 
North, Magadan, Russia combined sea- 
bird colony data and created the 
Alaska/Russia Far East Seabird Colony 
Catalog. The Catalog stores current and 
historical data on breeding population 
size, species composition, and location 
data of 1,705 Alaskan and 453 Russian 
seabird colonies. Forty-six seabird species 
are listed and colony sizes range from a 
few pair to 5.75 million birds. The Cata- 
log consists of a relational database pro- 
gram linked to a geographic information 
system. The author can provide data re- 
ports and detailed maps showing colony 
locations and sizes for any documented 
species. The Catalog can also be accessed 
via the Internet (contact the author for the 
Internet address). Create maps, download 
data, and view a video or photograph of a 
colony or seabird species. Additional web 
pages are dedicated to learn about seabird 
species, projects, and personnel. We wel- 
come review of existing data and encour- 
age observers to send new data. Updates 
are made often and suggestions to im- 
prove the Catalog are gladly accepted. 

SEABIRD ABUNDANCES OFF 
SOUTHWEST WASHINGTON, 1972- 
1998 

Terry Wahl*', and Bill Tweit 2 . ’3041 El- 
dridge, Bellingham, WA 98225, USA, 
trwahl@aol.com; 2 Washington Depart- 
ment of Fish and Wildlife, 600 Capitol 
Way N., Olympia, WA 98501, USA. 

Data acquired during July-October on 
226 bird-watching trips off Grays Harbor 
showed changes in numbers of season- 
ally-resident birds over time, both long- 
term and also apparently associated with 
events like the 1976 ‘Regime Shift’, the 
ENSO event of 1983-1984, and the pro- 
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longed ‘event’ of the 1990s. Over the pe- 
riod of 27 years. Black-footed Albatrosses 
and Northern Fulmars, associated with 
commercial fishing activity, increased, as 
did Brown Pelicans and Rhinoceros Auk- 
lets. Sooty Shearwaters and four region- 
ally-breeding alcids decreased. Seasonally 
migrant species — phalaropes, Stereo - 
rarids , Sabine’s Gull and Arctic Tern — 
were variable, in some cases highly vari- 
able, interannually. 

RESPONSE OF TUFTED PUFFINS TO 
INTRODUCED ARCTIC FOX RE- 
MOVAL AT NIZKJ-ALAID ISLAND, 
ALASKA: i 976- 1998 

Jeff Williams. Aleutian Islands Unit, 
Alaska Maritime National Wildlife Ref- 
uge, P.O. Box 5251, Adak, AK 
99546, USA, jeff_williams@fws.gov 

Non-native arctic foxes were introduced 
to Nizki-Alaid Island in 1911. Foxes 
prospered by feeding on much of the na- 
tive avifauna. Burrow nesting species 
such as tufted puffins were particularly 
hard hit by foxes. By 1937, those few 
puffins remaining were restricted to off- 
shore islets inaccessible to foxes. To re- 
store native bird populations, foxes were 
removed in 1976. Prior to removal, refuge 
staff counted native birds to document 
changes after foxes were removed. Since 
then, staff have visited the island every 
few years to count. Tufted puffins have 
responded in the 22 years since fox re- 
moval by increasing in abundance and 
changing their nesting distribution. The 
approximately 500 individuals observed 
on the water around the coastline in 1976 
had increased to about 3,200 individuals 
by 1998. Since puffin attendance at the 
colony is variable, a better indicator of the 
increase is the number of nesting burrows 
which increased from about 600 burrows 
in 1976 to over 12,000 in 1998. Now, 
nearly all the puffin burrows are on the 
mainland in areas formerly accessible to 
foxes. In 1992, 10 index plots of 100m2 
were established on the mainland and by 
1998 the number of burrows in all plots 
had increased by 60%. In contrast, there 
are still no nesting puffins on nearby 
Shernya Island, only 1 mile away, where 
foxes are still present. The removal of 
introduced exotic species from island 
systems as demonstrated at Nizki-Alaid is 
an effective management action to restore 
native bird populations. 

DIFFERENCES IN TIMING OF INCU- 


BATION SHIFTS BETWEEN MALE 
AND FEMALE THICK-BILLED MUR- 
RES ARE ASSOCIATED WITH 
VARIATION IN MAXIMUM DIVING 
DEPTHS 

Kerry Woo* 1 , Kerstin Kober\ and An- 
thony J. Gaston 2 . department of Biology, 
University of Ottawa, Ottawa, Ontario, 
KIN 6N5, CANADA, 

kwoo@ science. uottawa.ca; 2 Canadian 
Wildlife Service, National Wildlife Re- 
search Centre, 100 Gamelin Boulevard., 
Hull, Quebec, K1A 0H3, CANADA. 

Data on incubation shifts and maximum 
diving depths of Thick-billed Murres 
( Uria lomvia) at Coats Island, N.W.T. 
were collected during the 1998 breeding 
season. The timing and duration of incu- 
bation shifts were observed and measured 
for a group of known individuals over a 
series of extended observational periods. 
Results show an average shift length of 
12hrs, with females attending mainly at 
night and males attending during the day. 
At the same time, data was collected on 
the maximum diving depths of several 
individuals at different times of the day. 
Preliminary results indicate a difference in 
average maximum diving depths between 
those individuals that forage during the 
day and those that forage overnight, with 
average daytime diving depths greater 
than those at night. We suggest that tim- 
ing of incubation shifts may be associated 
with changes in Thick-billed Murre for- 
aging behaviour. 

SOCIAL ATTRACTION TECHNIQUES 
RESULT IN COMMON MURRE AT- 
TENDANCE AT SAN PEDRO ROCK, A 
LONG ABANDONED COLONY IN 
SAN MATEO COUNTY, CALIFORNIA 

Richard J. Young lr2 . Holly Gellerman 1,2 
David A. Nothhelfer' 2 , Jennifer A. 
Boyce 1 ' 2 , Michael W. Parked, Stephen W. 
Kress 2 , Harry R. Carter 41 , and Richard T. 
Golightly 2 . ! U.S. Fish and Wildlife Serv- 
ice, San Francisco Bay National Wildlife 
Refuge Complex, P.O. Box 524, Newark, 
CA 94560, USA, Mike_Parker@fws.gov; 
2 Humboldt State University, Department 
of Wildlife, Areata, CA 95521, USA; 
National Audubon Society, 159 Sap- 
sucker Woods Road, Ithaca, NY 14850, 
USA; 4 U.S. Geological Survey, Biological 
Resources Division, 6924 Tremont Road, 
Dixon, CA 95620, USA. 

San Pedro Rock (SPR) supported at 


least hundreds of Common Murres ( Uria 
aalge ) before extirpation due to egging 
and other anthropogenic disturbances in 
the early 1900’s. Breeding by murres on 
SPR has not been recorded since 1908. As 
part of the Apex Houston Seabird Resto- 
ration Project, we began regularly moni- 
toring seabirds at SPR in 1996 from the 
adjacent mainland. Murres were not ob- 
served during the 1 996 and 1 997 breeding 
seasons. After two years of positive re- 
sults using social attraction techniques at 
Devil’s Slide Rock (DSR), we expanded 
our restoration efforts to SPR in 1998. A 
total of 353 life size adult Common Murre 
decoys and two independent solar pow- 
ered sound systems were deployed in 
April. Seven weeks later the first murre 
was spotted among the decoys. A high 
count of 26 murres occurred on 16 June. 
These sightings represent the first docu- 
mented attendance by murres in over 90 
years. We consider attendance soon after 
social attraction methods were imple- 
mented a positive step towards the rees- 
tablishment of a Common Murre colony 
on SPR. 

DO DIETS OF COMMON MURRES 
REFLECT THE COMPOSITION OF 
LOCAL FISH STOCKS? 

Stephani G. Zador * 5 , John F. Piatt 1 , Ar- 
thur Kettle 2 , and Alisa Abookire 1 . ! U.S. 
Geological Survey, Alaska Biological 
Science Center, 1011 East Tudor Road, 
Anchorage, AK 99503, USA, 
stephani_zador@usgs.gov; 2 Alaska Mari- 
time National Wildlife Refuge, 
U.S.F.W.S., 2355 Kachemak Bay Dr, 
Homer, AK 99603, USA. 

We investigated the diets of common 
murres Uria aalge and their chicks from 
1995 - 1997 while sampling fish near 
three seabird colonies from 1996 - 1997 to 
evaluate whether these birds diets are 
good indicators of local fish stocks. Murre 
diets were composed primarily of fish. 
We found adult diets to vary significantly 
from trawl catches in all but two cases 
(Chisik Island in 1996 and the Barren 
Islands in 1997). Chick diets varied from 
trawl catches at all three colonies. Trawl 
catches in the vicinity of the Barren Is- 
lands were least diverse and contained 
mostly gadids such as walleye pollock 
Theragra chalcogramma. Murres from 
the Barrens Islands ate mostly gadids, but 
fed their chicks osmerids (capelin Mallo- 
tus villosus). Trawls at Gull Island con- 
tained Pacific sand lance Ammodytes 
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hexapterus and gadids. Murres from Gull 
Island ate almost exclusively sand lance, 
but a greater proportion of large sand 
lance than were caught in trawls. Chicks 
were fed osmerids. Trawls were most 


diverse in the vicinity of Chisik Island. 
Murres from Chisik Island ate a variety of 
prey, but fed their chicks osmerids. The 
composition of adult murre stomach 
samples varied more between colonies 


than between years. We conclude that 
adult murre diets may reflect the compo- 
sition of local fish stocks, whereas murre 
chick diets do not. 




Fig. 3. Bills of nine specie/* and subspecies of Pelecanoididse, drawn from adult specimens; all figures life-size. A, P, garnoti; B, P . magellani; C, P. 
georgicus; D, P. urinatrix urinatrix; E, P. -urinatrix chathamemia; F, P. urinatrix berard; G, P. urinatrix dacunhx; H, P. urinatrix coppingeri; l. P. txsul. 


From. Murphy, R.C. and F. Harper. 1921. A review of the diving petrels. Bulletin of the American Museum of Natural 
History 44(1 7): 495-554. Page 504. 
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PUBLISHED PROCEEDINGS OF SYMPOSIA OF 
THE PACIFIC SEABIRD GROUP 


At irregular intervals the Pacific Seabird Group holds symposia at its annual meetings. Published symposia are listed below. 
Available symposia may be purchased by sending a check or money order (in US Dollars, made payable to Pacific Seabird Group) to 
the PSG Treasurer. Prices include postage (surface rates) and handling. See the membership application/publication order form to 
order symposia. 


SHOREBIRDS IN MARINE ENVIRONMENTS. Frank A. Pitelka (Editor). Proceedings of an International Symposium of the 
Pacific Seabird Group. Asilomar, California, January 1977. Published June 1979 in Studies in Avian Biology, Number 2. Out of print. 

TROPICAL SEABIRD BIOLOGY. Ralph W. Schreiber (Editor). Proceedings of an International Symposium of the Pacific Seabird 
Group, Honolulu, Hawaii, December 1982. Published February 1984 in Studies in Avian Biology, Number 8. $12.00. 

MARINE BIRDS: THEIR FEEDING ECOLOGY AND COMMERCIAL FISHERIES RELATIONSHIPS. David N. 
Nettleship, Gerald A. Sanger, and Paul F. Springer (Editors). Proceedings of an International Symposium of the Pacific Seabird 
Group, Seattle, Washington, January 1982. Published 1984 as Canadian Wildlife Service, Special Publication. Out of print. 

ECOLOGY AND BEHAVIOR OF GULLS. Judith L. Hand, William E. Southern, and Kees Vermeer (Editors). Proceedings of an 
International Symposium of the Colonial Waterbird Society and the Pacific Seabird Group, San Francisco, California, December 
1985. Published June 1987 in Studies in Avian Biology, Number 10. $18.50. 

AUKS AT SEA. Spencer G. Sealy (Editor). Proceedings of an International Symposium of the Pacific Seabird Group, Pacific Grove, 
California, December 1987. Published December 1990 in Studies in Avian Biology, Number 14. $16.00. 

STATUS AND CONSERVATION OF THE MARBLED MURRELET IN NORTH AMERICA. Harry C. Carter, and Michael L. 
Morrison (Editors). Proceedings of a Symposium of the Pacific Seabird Group, Pacific Grove, California, December 1987. Published 
October 1992 in Proceedings of the Western Foundation of Vertebrate Zoology, Volume 5, Number 1. $20.00. 

THE STATUS, ECOLOGY, AND CONSERVATION OF MARINE BIRDS OF THE NORTH PACIFIC. Kees Vermeer, 
Kenneth T. Briggs, Ken H. Morgan, and Douglas Siegel-Causey (Editors). Proceedings of a Symposium of the Pacific Seabird Group, 
Canadian Wildlife Service, and the British Columbia Ministry of Environment, Lands and Parks, Victoria, British Columbia, February 
1990. Published 1993 as Canadian Wildlife Service, Special Publication, Ministry of Supply and Services, Canada, Catalog Number 
CW66-124-1993E. Free. Write: Publications Division, Canadian Wildlife Service, Ottawa, Ontario, K3 A OH3, Canada. 

BIOLOGY OF MARBLED MURRELETS - INLAND AND AT SEA. S. Kim Nelson and Spencer G. Sealy (Editors). Proceedings 
of a Symposium of the Pacific Seabird Group, Seattle, Washington, February 1993. Published 1995 in Northwestern Naturalist, 
Volume 76, Number 1. $12.00. 

BEHAVIOUR AND ECOLOGY OF THE SEA DUCKS. Ian Goudie, Margaret Peterseen and Gregory J. Robertson (Editors). 
Proceedings of the Pacific Seabird Group Symposium, Victoria, British Columbia, 8-12 November 1995. A special publication 
compiled by the Canadian Wildlife Service for the Pacific Seabird Group. In press. 

SEABIRD BYCATCH: TRENDS, ROADBLOCKS AND SOLUTIONS. Edward F. Melvin and Julia K. Parrish (Editors). 
Proceedings of an International Symposium of the Pacific Seabird Group, Semi-Ah-Moo, Washington, February 1999. To be 
published by University of Alaska Sea Grant, Fairbanks, Alaska. In preparation. 


Pacific Seabird Group Symposia are initiated by one or more persons with interest in a particular topic area, resulting in a collection of 
papers usually presented at an annual meeting of the Pacific Seabird Group. Some symposia are further refined and then published as 
a Symposium of the Pacific Seabird Group. Individuals interested in promoting future symposia must first contact the Coordinator of 
the Publications Committee, and the appropriate annual meeting scientific program coordinator, prior to initiating the process leading 
to the actual symposium session and possible publication. The necessary guidelines outlining the steps and responsibilities for 
obtaining approval, organizing, holding and publishing Pacific Seabird Group Symposia will be provided. This opportunity is 
available to all members of the Pacific Seabird Group. 
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PACIFIC SEABIRD GROUP 
TECHNICAL PUBLICATIONS 


The Pacific Seabird Group seeks manuscripts suitable for the Pacific Seabird Group Technical Publication series. Manuscripts, including symposia, 
too long for publication in Pacific Seabirds, dealing with any aspect of the biology or conservation of marine birds or their environment will be 
considered for publication. Interested potential authors should contact the Publication Committee prior to submission of manuscripts. 


Exxon Valdez Oil Spill Seabird Restoration Workshop 

Editors 

Kenneth I. Warheit, Craig S. Harrison, and George J. Divoky 
September 1997 

Exxon Valdez oil spill project final report, Project 95038. 

Published by 

Pacific Seabird Group Technical Publication Number 1 
(ISSN: 1521-3366) 

$18.00 USD. 

(Send orders to the PSG Treasurer. Shipping and handling included) 



Now available to Pacific Seabird Group Members 
By special arrangement with the publisher 


The Ancient Murrelet: 

A Natural History in the Queen Charlotte Islands 

By 

Anthony J. Gaston 
Of the 

Canadian Wildlife Service 

Illustrated by 
Ian Jones 

Published by 
T & A D Poyser, London 
(ISBN 0-85661-070-4) 


$30.00 USD 

(Send orders to the PSG Treasurer. Shipping and handling included) 
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PACIFIC SEABIRD GROUP COMMITTEE 

COORDINATORS 


Contact committee coordinators for information and activities of committees and how you can participate. 


CONSERVATION COMMITTEE 

Craig S. Harrison, 4001 North 9th Street, Number 1801, Arlington, VA 22203 USA. Telephone (202) 778-2240, Facsimile: (202) 
778-2201, E-mail: charrison@hunton.com 


ELECTION COMMITTEE 

Pat Baird, Department of Biological Sciences, California State University, Long Beach, CA 90840 USA. Telephone: (562) 
985-1780, Facsimile: (562) 985-8878, E-mail: patbaird@csulb.edu 


JAPANESE SEABIRD CONSERVATION COMMITTEE 

Koji Ono, Office: Hokkaido Seabird Center, KJta 6-1, Haboro, Tomamae 078-41 16 Japan. Telephone: 01 1-81-1646-9-2080, Facsim- 
ile: 01 1-81-1646-9-2090. Home: 2-506, Sakaemachi 93-12 Haboro, Tomamae 078-4123 Japan. Telephone & facsimile: 011-81- 
1646-2-1324, E-mail: kojiono@gol.com and John Fries, Laboratory for Wildlife Biology, University of Tokyo, 1-1-1 Yayoi Bunkyo- 
ku, 113 Tokyo, Japan. Telephone/Facsimile: 01 1-81-356-89-7254, E-mail: fries @uf.a.u-tokyo.ac.jp 


M ARBLED MURRELET TECHNICAL COMMITTEE 

Thomas E. Hamer, Hamer Environmental, 19997 Highway 9, Mt. Vernon, WA 98274-8320 USA. Telephone: (360) 422-6510, Fac- 
simile (360) 422-6510, E-mail: hamert@aol.com 


PUBLICATIONS COMMITTEE 

Steven M. Speich, 4720 N. Oeste Place, Tucson, AZ 85749 USA. Telephone: (520) 760-2110, E-mail: sspeich@azstarnet.com 


RESTORATION COMMITTEE 

David Ainley, H.T. Harvey & Associates, P.O. Box 1 1 80, Alviso CA 95002 USA. Telephone: (408) 263-1814, Facsimile: (408) 263- 
3823, E-mail: dainley@harveyecology.com, or dainley@compuserve.com 


SEABIRD MONITORING COMMITTEE 

Scott Hatch, Biological Resources Division, U.S. Geological Survey, Alaska Biological Sceince Center, 3011 E. Tudor Rd., Anchor- 
age, AK 99503 USA. Telephone: (907) 786-3529, Facsimile: (907) 786-3636, E-mail: scott_hatch@usgs.gov 


X ANTES' MURRELET TECHNICAL COMMITTEE 

William Everett, Endangered Species Recovery Council, P. O. Box 1085, La Jolla, CA 92038 USA. Telephone: (858) 456-7077, 
Facsimile: (858) 456-7121, E-mail: cverett@esrc.org , and Kenneth Briggs, Danville Veterinary Hospital, 812 Camino Ramon Road, 
Danville, CA 94526 USA. Telephone: (925) 837-4264, Facsimile: (925) 837-0467, E-mail: ktbriggs@msn.com 


PSG DELEGATES TO THE AMERICAN BIRD CONSERVANCY 
Craig S. Harrison, 4001 North 9th Street, Arlington, VA 22203 USA. Telephone (202) 778-2240, Facsimile: (202) 778-2201, 
E-mail: charrson@hunton.com, and Malcolm Coulter, P.O. Box 48, Chocorua, NH 03817 USA. Telephone: (603) 323-9342, E-mail: 
coultermc@aol.com 
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PSG LIFE MEMBERS 1997 



David G. Ainley 
Daniel W. Anderson 
Pat H. Baird 
Robert Boekelheide 
Kenneth T. Briggs 
Joanna Burger 
Ellen W. Chu 
Roger B. Clapp 
Cheryl Conel 
Malcolm Coulter 
Theodore L. Cross 
Robert H. Day 
Tony DeGange 
Jan Dierks 
George J. Divoky 
Stewart Fefer 
Lloyd C. Fitzpatrick 
Elizabeth Flint 
Douglas J. Forsell 
Michael Fry 


Lisa Haggblom 
Judith L. Hand 
Craig S. Harrison 
Scott A. Hatch 
Joel D. Hubbard 
David B. Irons 
Karl W. Kenyon 
James G. King 
Kathy Kuletz 
Lora Leschner 
David B. Lewis 
Peter Major 
Eugene Y. Makishima 
Vivian Mendenhall 
Godfrey Merlen 
Pat Mock 

Edward C. Murphy 
Maura Naughton 
S. Kim Nelson 


David R. Nysewander 
Harou Ogi 
Koji Ono 
C. John Ralph 
Chad Roberts 
Palmer C. Sekora 
Nanette Seto 
Kouzi Shiomi 
Douglas Siegel-Causey 
William E. Southern 
Arthur L. Sowls 
Jeffrey A. Spendelow 
Takaki Terasawa 
Christopher W. Thompson 
Breck Tyler 
Enriquetta Velarde 
Kees Vermeer 
John S. Warriner 
Yutaka Watanuki 
Monica H. Ziircher 


RECIPIENTS OF PSG’s lifetime 
ACHIEVEMENT AWARD 


James C. Bartonek 
W.R.P. Bourne 
Charles Guiguet + 


Thomas R. Howell 
Karl W. Kenyon 
James G. King 


Miklos D.F. Udvardy + 
John Warham 


RECIPIENT OF PSG’s SPECIAL 
ACHIEVEMENT AWARD 


George J. Divoky 


Craig S. Harrison 


Arthur L. Sowls 


"t Deceased 
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Pacific Seabird Group 

Membership Application/Publication Order Form 


(Please Copy) 

Membership (includes subscription to Pacific Seabirds) 

Individual and Family $20.00 

Student (undergraduate and graduate) $13.00 

Life Membership 1 (optional payment plan, five $120 installments) $600.00 

Sponsored Membership $20.00 

Contributions 2 

To the Endowment Fund 2 

Other (please specify) 

Back issues of Pacific Seabirds 

Vols. 1-8 (1974-1981) @ $2.50/issue (two issues/year) 

Specify Volume(s) and Number(s) __ x $2.50 

Vols. 9 -present @ $5.00 /issue (two issues/year) 

Specify Volume(s) and Number(s) __ x $5.00 

PSG Symposia 

Tropical Seabird Ecology _______ x $12.00 

Ecology and Behavior of Gulls x $18.50 

Auks at Sea x $16.00 

Status and Conservation of the Marbled Murrelet in North America x $20.00 

Biology of Marbled Murrelets: Inland and at Sea x $12.00 

PSG Technical Publications 

Number 1, Exxon Valdez Oil Spill Seabird Restoration Workshop x $18.00 

Books 

The Ancient Murrelet x 3 0.00 


Send check or money order (in U.S. Dollars, made payable to the Pacific Seabird Group) to: 

Breck Tyler, Treasurer, Pacific Seabird Group 

Long Marine Laboratory, 100 Shaffer Road, Santa Cruz, CA 95060 USA 
Telephone: (83 1 ) 426-5740, E-mail: ospr@cats.ucsc.edu 

Prices include postage (surface rate) and handling. Total enclosed (USD) $ 

1 See front cover Tax Donations Status 

3 Proceeds from life Memberships and contributions go to the Endowment Fund, a fund to support the publications of the Pacific 


Order/Sponsor 

Name _____ 

Address 


Deliver/Ship to (if different) 

Name_ _____ 

Address. 


Telephone 

FAX 


Telephone 

FAX 


E-mail 


E-mail 
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PSG EXECUTIVE COUNCIL 1999 


Chair 

Officers 

Ed Murphy, Institute of Arctic Biology, University of Alaska Fairbanks, Fairbanks, AK 99712- 
0180 USA. Telephone: (907) 474-7154, Facsimile: (907) 474-6967, E-mail: ffecm@uaf.edu 

Chair Elect 

Julia Parrish, Zology Department, Universiy of Washington, Box 351800, Seattle WA 98195 
USA. Telephone: (206) 616-2958, E-mail: jparrish@u. washington.edu 

Vice-Chair for Conservation 

! 

Craig S. Harrison, 4001 North 9th Street, Number 1801, Arlington, VA 22203 USA. Telephone: 
(202) 778-2240, Facsimile: (202) 778-2201, E-mail: charrison@hunton.com 

Treasurer 

Breck Tyler, Long Marine Laboratory, 100 Shaffer Road, Santa Cruz, CA 95060 USA. Tele- 
phone: (831) 426-5740, E-mail: ospr@cats.ucsc.edu 

Secretary 

Kathy Kuletz, USFWS, 101 1 East Tudor Road, Anchorage, AK 99503 USA. Telephone: (907) 
786-3453, Facsimile: (907) 786-3641, E-mail: kathy_kuletz@fws.gov 

Editor 

Steven M. Speich, 4720 N. Oeste Place, Tucson, AZ 85749 USA. Telephone: (520) 760-21 10, E- 
mail: sspeich@azstarnet.com 

Past Chair 

Alan Burger, Department of Biology, University of Victoria, Victoria, British Columbia, V8W 
3N5 Canada. E-mail: aburger@uvvm.uvic.ca 

Alaska and Russia 

Regional Representatives 

Rob Suryan, Migratory Bird Management, USFWS, 101 1 East Tudor Road, Anchorage, AK 
99503 USA. Telephone: (907) 786-3829, Facsimile: (907) 786-3641, E-mail: 
robert_suryan @ fws.gov 

Canada 

Ken Morgan, Canadian Wildlife Service, c/o Institute of Ocean Sciences, P.O. Box 6000, Sidney, 
B.C. V8L 4B2 Canada. Telephone: (250) 363-6537, Facsimile: (250) 363-6390, E-mail: 
morgank@pac.dfo-mpo.gc.ca 

Washington and Oregon 

Roy Lowe, USFWS, 2127 SE OSU Drive, Newport, OR 97365-5258 USA. Telephone: (541) 
867-4550, Facsimile: (541) 867-4551, E-mail: Roy.Lowe@hmsc.orst.edu 

Northern California 

Craig Strong, Crescent Coast Research, 7700 Bailey Road, Crescent Road, CA 95531 USA. 
Telephone: (707)464-8770, E-mail: ccr@nwthcoast.com 

Southern California 

Pat Mock, Dames & Moore, Inc., 9665 Chesapeake Drive, Suite 201, San Diego, CA 92123 USA. 
Telephone: (858) 541-0833. Facsimile: (858) 54 1 -0890. E-mail : sdooim@dames.com 

Non-Pacific United States 

Jim Lovvorn, Department of Zoology and Physiology, University of Wyoming, Laramie, WY 
82071 USA. Telephone: (307) 766-6100, Facsimilie: (307) 766-5625, E-mail: 
lovvorn@uwyo.edu 

Pacific Rim 

Elizabeth Flint, USFWS, Pacific Remote Islands National Wildlife Refuge, P.O. Box 50167, 
Honolulu, HI 96850 USA. Telephone: (808) 541-1201, Facsimilie: (808) 541-1216, E-mail: 
beth_fl i n t @ fws . go v 

Old World 

Mark Tasker, JNCC, Dunnet House, 7 Thistle Place, Aberdeen AB10 1UZ, Scotland, UK. Tele- 
phone: 011-44-1224-642863, Facsimile: 01 1-44-1224-6214-88, E-mail: tasker_m@jncc.gov.uk or 
mltasker@aol.com 


